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PREFACE 


It haA tweii ptaiinfNi to bring out tbo ^‘ludiiin Wo<kLs” in six rolameSp oaoh 
d sating nlwui 260-300 apocries. The aim of the book Is t-o giro all up-to- 

date informaticm on tho secondaiy xylom or wood of t he tree Kpocios that grow 
in the Indiaji aub-rantiticnt and which are repm»ontoii in the Indian wood 
oaUectian of the Forest Resoaroh Injstiiuto. Besides wood, Lhe habit and tho 
diatrihution of the speoies haTO also boon given in brief Undoi tho description 
of ike wixkI wd have included tlio gimeral pmporties suoh as oolotir, hardiijoss^ 
weightp gram and textiUro, and the auatopiieal otnictnro as seen with the naked 
eye or with the help of a hand Jons. The anatomical Btrocturo visible on the 
ond sorface has J>eeu doacribod in detail as this is known be tho most useful 
in ifienlificatiou, Tho bugitudiiud aurfmes liave been ntiiizwl only when they 
show some foatures of diagnostioimportance- In order to tndude the stniotiiral 
v^ariatious that a wood ts likoi}' to produce, ali tho samples belon^ag to a species 
in the IndUm eolloeticm have been carofTiIly ttudiod- Whoro only a single 
speolmon is available, wo have tried to overcome this deficiency by studying 
the wood samples in oar foreign t'oUeetiou. Those detaitod deemptions should 
be helpful firstly* to people who want to identify an unknown piece of wood, 
and eecondly^ to those who wish to make an approximate astimation of the 
working qualities of the timbers for whidi no eoch data are at pre^t available. 
In addition,, wo have also included information on strength,, seasoning, natunil 
durabilityp insect attack, preservative treatment* wurkiiig qualttlos, suppliua 
and uses, that 1ms boon collected by tho various re^arch branehoa at Dehra 
Dnn. Tt is hoped that all these ani^tomlcal data ami other infonitatioii will 
bo useful to forest ofTioer^ to enable them to soE many more timber spudos than 
tbfi y do now, and thus incrroase tlie revenue. No loss nmful should this book 
be to bidiistrialists, who are keen to i]±^ the most suitable timbers for their 
specific purpusea and pay the least for thorn. In addition, it is behevod that 
hotantste. whether nngeged in fmtdamontal re-soarch or applied research, will 
find in thia liook much that irill be of intereirt. In them^ 

The '‘Fk^ra of British India” by Hooker was the first attempt at giving, m 
a comprBhonfnvo manner, tho ^'ogetation of this sub-continent. Hooker's 
remark that ” there is no quarter of the globe ao rich in ptanto” somehow 
produced a genotid impraosion that the timber rosources of the country were 
alHo eai>rmfius. Gamhlo made a rough estimation and put ilw number of 
wocKly opooies at 5,000 and tree species at roughly 2,500, Brandis m his 
Indian Treeshas described 4,400 species of which 2,614 aro trees. However, 
at present only about l,flCN> species are repriiseutGil in tho wood colIectionL of 
ihe Fores! Research Institute and only th^ are Niing described here 

It was Bnuidiff, ihe first Inspector-Gonersd of Fore^, who realized the 
impelrianot of the anatcuiicia} study of woods and initiated ret^eareb on ihe 
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subject. The result of this was tho pahilcation. of the famous book "A Manual 
of Indian Tlmboca” bv Gambb In tSSl. A sooond edition was bnnight out 
in which was reprintod in 1Q22 with some oorfootions and additions. 

In this udition ho gave macmscopio deacfiptioiis of 1,450 apecies. Strength 
and other data wore alau inclmloil where avnilabla. Ttiis was t ho first soientific 
tieatmetit of tropical timhors and attracted consirlerable attention not only at 
homo but also fiom abroad. Then in IlKHi Troup's Indian Woods sad their 
uses*' was published ^ving all available infonustion cm tbs usea of Indian 
timbers. In 1052 "Commercial Timbers of India” by Pearson and Brown was 
pabllshod. This liook ■which is in two volumes deals with only 320 spedes. 
Desoriplions of timber are given in much ilotail, particularly the snatomtcsl 
structure that is ruuble under the mlmosoopc. Information available at that 
time on strength, lansooing pToiM-rtics, bohaviouT cti proeon-ativo treatment, 
and working 4|uaUt)es has also tiooii included in this Itook. Tlie "Common 
Oommeroial timbers of IndUi and their uses” by Trotter was also publiahod 
about tliis timo. This l>ook gives no HuaUitojoal data but deai^ with all other 
proportiea and uses. The numW of spocios inolnded in the fnvised edition 
publiahoci in ID'44 is 120, although strength figures have been given for ISh 
species, Of tlieae four publications, the first two have been out of print for 
some years now. The third a available for sale but its use ia very much 
Toatricted, Sinw its publication, considerablu additional information haa 
Bccumuhit€K] as a ivsult of rosoarob work carried exit at tiu' Forest Regearch 
tistitnte, Dohm Dan. Piirthwrnifire, during World War IT, when Indiii a*a» 
cut off from ontdde world, some common oomtnerciat timbers wore tried for 
new uses and many unknown timbers wore put iutf> use for the first time, All 
these oirporimentasupplied iin|iortant additiotiol xh^taon the properties and uses 
of many more timbers. Some of these data liave no dotibt boon inoorporoted 
in a number of Hecords, Bulletins and Laaflota issued from time to time bv 
the Tjifrtitute and also Ui some eitent in Trotfor’e inwlt. However, it has net 
bean possible to putdish all tiie jLVuitablo infnnnation, on a majerily of rho 
speoiw. For ijwtanee, while eending authentic samples for Gamble's OoUeetioii. 
State Forest Departments have iieen good enough to supfiiy detailed partirmhin*, 
snob as total height, height of olojir hole, diameter at hfu^-ii. height, etc., of the 
trees horn which the wood samples were taken FnithDr, when the logs or 
bolta reached Dehm Dun, it wag possible to eoUeot valuable information on 
sapwood, hoartwood, appearance and thickness of the bark. etc., before con- 
veraion. In this way data from eljout 3.(HM1 trees liave giaduaUv aocimulafod 
during tlm amnio of last 3tt years. Ijiformation on numhor of species so for 
not described lew abo boon coJtocted in another way. During the ooutee of 
TOUtiiuj and odvUory work on behalf of the timbor trade, industries and various 
Government Departments, tndmllng DefeijcH,, Railways, etc., the Wood 
Anatomy Branch had ocenaiuu to oiamiiie and collect useful datii from thou¬ 
sands of wfvxl samples inefoding ajiwies proviously little known of even 




m 

nnkmjwiL With all this imimhlialiied date, cm hand the neoeaaity of hmriitg a 
tefetonoe book, in whioh, infonnatiou on all "Woody qiecios is avtulnbJe undor ono 
cover, has boon felt for a long time. Now with the plans for eoononiio lievolop^ 
noent of tlie oonntiy, it has heoomo all the more iwcesaary to make available to 
trade, imltist^ and the State Forest departments, the latest information on the 
timber wealth of tile country. Tliia task being an etiormous oim and beyond 
the capacity of the normal staff of tho IVood Anatomy Branch of the Forest 
Reeoarcli Ltstitute, the PLmning Ckiniiniasion lia* sanotionfiJ spoclrd staff and 
funds, which have made the preparatiionaml piibli cation of thia book posBiblo, 

'Die hasifl of this toftCMnco book b mainly GamLla’s coUootion of woods. 
When Gamble retirwl from the Indian. Fore-^t Service in 189W, he left, behind 
at Debra Dun, a targe niimbor of speciineiia as a rnemoria! to his patient, 
poraeverinj! indefatigable work on wt tod anatomy. When the senior author 

joinsd the Foiesl Resoitroh Institute in 1927, lie found these spedmens in a 
good oondition. However, in course of ilaily referonoe to Uiis coUeotton, it wae 
soon brought home tliat some of the spocLmenfl wore not correctly named nor 
did they lielong to the familiee in which they liad lieen placed. A tboiough 
check of each and every spociinon was then raade. The result showed that 
quite a large number were wtvmg or of doubtftd authenticity. Since sintu]' 
taneoiia muintoimnoe of herljarium apecimtms and wood samples was not 
the practice at that time, there was no other alterrudivo hut to destroy them. 
During the last 30 yeaw. it was possible to add to the Qamhie’a ColJeation 
some 3,000 new specimens. AIJ these are backwl by hepbaiium matocial. In 
arldltion, the Foreign Oollection at Bolinr Dun has also Imscu of couaidoraiblo 
value in the writing up of this bofik. This collection wits started in about 1927 
and at tlin moment twitaius woti ovot 7,000 siiooimona, A small euUoctioR of 
Gommerctal samplea was afcat made use of for the writing up of this book. This 
collection was started some 20 years ago with uanipleii from forest coniractom 
and timlwr metohantii. They are, thoroforo, by no moans what are known ae 
authentic samples and yet experiouce has eliDwn that iJioy can sometime 
supply very usofiil informatiou. In fact, the discovery of ilansottia dipikm 
Park, from Assam was entirely liaaod on a sample of this collection. 

For the number of species dealt with here, nomo explanation is necessary. 
Of the 1 .(too species described in this Imok, a fow do not occur witiiiti tlie preifait 
political houiuhoy of Imlia. Woext speoimena of tluiso species were collected 
and kept at Dehn* Dim, wiien Burma and Pakistan were admimatiatively 
and politically parts of India. Fvon now, bwig neighhoiirs, thore is often 
export and import tnule amongst these countries. The informatian. given in 
this book on these few npeews will, therefore, bo awful to oQ tho three countries 
situated in this region. 

The number of timber speciofl included in this book may create an impns- 
sleti that the quantity of timber available In the eoontry u very lacge. Bat 
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this is not no, AotnsBy tli!> number of timbers umilabte in large (puttitities 
ifl not raoro than flixty or eo, the three mosi impfirtfint being teak { TtdUma 
gramdli ), sal ( Siloree rofrttfffl ) nnd deodar < CtdrM ikodtum 1. A rough idea as 
to whicit of these ^sty spooiea are avaQalilr in ooiiimefctal <tiiantitiee in different 
areas or rones of India is given bolow:—- 

Ii TItUur Pfo^^h, fftmiKJwi PTCuksh And —blue pine, trnij ^ 

vuih'cAtofki 3yn, Fimut exadsa ), ohir {Piwta rcccbvrtfMi Syn. Pmtw lon^folin ), 
deodar ( Cedmt deodartt fir ( Abi^ pirtdrotp sal (Shdnea rohwifi ), (riesoo 
(i?aHi<fsr«i tisstio ) and spruce { Pfeeo wtiiftiAJwt Syn. Picijrt moKTufn 1. 

n. Assam and Ben^fol —champ ( 3fi>A«lie spp. ), chaplnah ( djioarrTitifi 
ckapla^ ), chilauni ( ^Tcftinia titiUichU ). diUonLa f DiUwia npp. ), giirjan 
(JWjp^erocojyiwapp,), bollock ^ Tarminalta tn^mirpa h hollmig ( Dipterocarptts 
naeroearpus }, kadam ( Anthf^^Sahts atdotnha \ lampoti ( Dtiabanga son- 
neroiioides ), maina ( Te^raflielef nndifara h meaua ( Mestuiferrea ), aai { Bhorm 
Fobuata ) and toon ( Csdtila tootia }, 

m. Andomani—gnrjan [ Dipltfoearpus aitp.), tokko { Albima kbheci ). 
padauk ( Pteroearpus dalberifioides ), papito ( PtsrrKifmbinm Hneiarivm Sytt. 
Sterendia campamdata), pyinma {Latjeratraemia bypolettca wldto bombwo 
( renjiinalm jwoceni J, white chudarn ( TVnnifwi/fo Wn/nln ) and white dhnp 
( Conorjum ettphySnta). 

rV. Madhya PnndMh, PfJhir, Orissa and AJinlArn—arjun (Ttirrainalia 
or?una ), inil { Xytia xylwarpa ), aal f Shores mbusia ). natinwoofl ( Cklararylon 
swieUnia ) and teak { Ttttoofi yrandis y. 

V. iVodrae, Mysore, and Btmhajf —bailagi ( Poccifoneuron indteum ), Ihiji- 
teak t iMger^troemia Uinr^aUi ). irul ( Xylia x^/locarpit ), kindal ( Trmtitutlm 
pantealata ). machilus ( Maf-httas epp,). meefia ( Mesiui ferrea poli ( pfdatjium 
tSipliaum Syu. Diehojms rUtphea >, satinwood ( Chhrox^/Ifm. rn’Kicnia ), rose¬ 
wood ( Dalbrtfpa tati/nlia ). took ( TrcUmti gramiis ), %'oliapijt* ( Foirria tfid(>a ) 
And white oociftr { D^^foa^tlum fnjfihhts^rieum "j, 

VI, Scattered oK otw fndm—asloww-1 ( JaUftaia ), bahora 

(TerJHinatia betteriea), laliul { Acaria ), hijafHil (P/erooirpue nw««- 

ptHin ), cetoh ( Acacia attechu ), ebony ( fHosptjros spp. ), garuga ( Gnrvm 
pintiata ), haUu {jldine cartlifeiia ), imll f PomoniMfjM t^ictw), jairtiin 
( Sfftyyium epp. 8yn, PttpwMo spp.). jiihijMui ( /^Nn<<n pmsdw 1, kaim ( MUra- 
ytjna porv^olia Syn. Stephegyne parrifolia ), kanjn f ffolopfdiBtt inteyrifoUa 
kokko or dris ( Ai^zsia spp.), laurel ( TerttAnalia tomentasa >, it^nij ( iMgcr- 
aroemia parvijlom h malianikh (jlt7t»i>iA*w arehu ), miUiiia { Madhwa spp 
Syn. Bassia spp,). mongo f ^fm^gifara iadica ). pul* f Kydia r^dydna ), fajbrikh 
( Ooesia Juitda >, ulni ( /ionwflm semta ) end eeniul ( daifjw/ie 

Syn. mala&rinctiTTi 
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IMor k} Ihei nuitil^r of ^limlwira liMidJoit by i^omm^rcie md mdwBtii7 
\vm 30<* And 3J^U* Durkig World Wat thiu ntimbor vflut up to 

liboui -EiOD^ wliun tiiAuy new liidustriaai wore e^itoblD^bed in iho wimt-ry. Imme- 
lij^ialy after Uiu war thoro was a toiidoiLey to go back to oJily w^ell-repnt^ 
timbers. Hib rcK]ac?od blni number of Titmbei^ iu 1 ltst^ Mjciwever^ 

wjlb tlio aillirttLoii of piaiinod indostrinl clevelopmeijt fcliore enoe again a 
great deinaiul for tlin» raw i]:katramL Li iaet, tUo tiniber reqxuroinf£pii of Xndia 
lui^ boon, for tiorne iiuWp far greater tJifui wh^t i« available in the market. 
Tbia flcareity is duo to two main rcnaom. Finitly, hvak of transport faoilitiea 
tu Uio hill feruiit# uf tlio norili aud ui tlio piAiim myl bill fera^i^ of the east and 
tilie tt<MJtjht luevemoiLt of timber Ui the iiiiJusr.rial ooutro^ whore they 

are mqiiLnflj jii h&tgjO qmiiftEticKi. Socsonrlly^ os^ryliody^ whether living in 
mra] or urban ait»A^ viaji.1^ only tilie Mell-reputed timtor^ whioh^ as has beo^ 
poiutod out alrojidyi are few in numbiiir and iiio^ too available in limiiod 
quantitioTi, In addition^ with an Ah-IndU pbtt^ fur indu^triuJ development 
and raising of stancL^rii of hviug in rural areas ^ st^rcity of timber hm boon me 
A deriuEis problem. SUip« Imvo no doubt boon token to ereato better Iransport 
fauihti^s Lu the forest area^ deli hi tiLLHl>tir^ but ihia will meet the aituaiion only 
partially. To bring about a ritatbihmtory condition in the timber market^ it 
will be neooasory to acquaint people with Liie properties and uses of timber 
species tiuit grow m Lite lecad foroaia. This can be dooe Uirou^ ilio agency 
Ilf Comrnunity Devolopmortt l*rei#at« tuid Ni^tiOEUkl E:rtemiun Elooke by 
indudng vilJagois to make the best um of local timbors. Here it mml not be 
forgotten Llmt over 75 cent of Indians population hves in nlbges and 
timber requii^meut of rural are^ifr quite enermoufl. Once viliogon* ora eon- 
viiioed that local timbers ore abiiMst ae gowl os the weil-noputed timbenjp there 
will bo loiiii domaJid for the Jatter. From wluiL hivs Ijcen tsaid above it will be 
apparent why tufufniatioji on I.IjW limber speoiec$j aome o\ wliieli may not bo 
bigger thiiit winpLlI trees and bvrgo shmbe» ha^ been hicluded in this bcxik. 

Tho Government of India decision regarding oiiange over to metric syatem 
was recojved w hen the lirst vulimiu of this book was almoet ready for the 
prose. This jiet'os^iteted convuraien of ail figures into moLrio system at a late 
etage ii‘hiuh has naturally iJelaycd the piibhcatieit of the volume by many 
mojitba- It will take some liinu for the pubUe to got used to this change ovw. 
Therofere to avoid iiiconvoiiience to users during the transition peidodj 
veraiuu fbeUtiu iutve been previded lu appundre 1 us a feetiuote^ 

Far til* writing up of a referenoe book of this typo* we had natumtly to 
approach many deport munte and orgamarHationii in the countiy. Ail of them 
liave given us unstinted help mid ne am grateful to them. Kist of all* 
our aoknewledgeiiiGute ani due to tlie Plaujiing Cto mm j uFl en ef the tlnion 
Government for providing jrpeclal fluids for the writing up of this book. We 
must abe record here our gratofohiisss to Shri IC- Aggarwolp Presidmtt 
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Porast ResAUch Jiij&titiite And Collogea for thu kwn iutaraeb ho hao throughiiub 
takon bi tbo work. Without the hotp of our ooUeaguoa at tho ^oro^t ICoaoatoh 
Inaiituto, this Itook ouuhl uot imvo boon wdttm in its pnsisoiit form. Due and 
aU havo jpvon genero^ta aid wJienuvor nought by uo. To all of ihatu wo are 
gratofu]. Howovofi wo wi@h to piaco oa cocord our &|x)ulul iudobtodiioss to tbo 
folio wing ulliceni of Lhe lustituto :— 

Shri A. 1J. Sokhar, Offiver-m-Cbtiirgo, Timber ModiauKaa Brujioh htui 
fiuppliod ua with the otnmgth data of the apooios whidb have boon tested in hi$ 
Brauoh. Shrl M. A. Robjimii, Chief Roattitrcli OMoer, Soa.'iuuLug liruiiohj has 
gi^’en ua all thu data ho has oii the sousoniug proportioa of varioua spocios of 
fcimberH- lii forma tioii uu tho bohairiuur of limber to presorcativa treatmoiit 
haa beau supplied by Dr. A. PurneLothaiii, OiliDor-iit-Charga, VVuodPrueervatiuii 
Branch. He hits abu given us ilata ou aatural durability of t-lmbarij luisod on 
the ‘graveyard’ tests. Dr. D. Narajaiinmurti, Chief Rosearoh OiEtor» Com- 
poflita Wood Branch, haasuppliad lu with the data on the suitability of varioua 
timber Apociaa testoii by liim for plywood, lofoTiuation on the working 
qualities of number of spooioa has also boon received from the Service Branch. 
Dr. iLL. Itoonwall, forjuer Entomfilogiat^aiid Dr. R, N. Jdj>thur, Chief Itasoareli 
Oflicar. Entomology Bromdi fuul Dr. B. K. BakshI, Offtoer-iii-Chargo, Uyoology 
Brunch, have supplied iie from tlunr reconb viduubJe iiifominttcm ou the 
suaoeptability of varioita \i i>4jdy species to insect and ftingua attwfb. Shri M. S. 
Siimvaaaut the fortnor Stlvicullurisl luid tjhri S, K. Seth the proaojit incumbent 
allowad us Llia fi*gUitias 1 <p cotesuh iJieir Icdger-IiJos Hi and when required. 
The hitter Ilos aiBU taken the trembie of pntparhig a map of Lulia showing tlio 
forest areas under regular luuiiuguient. Dr, K, K. .NiiLr, Statistical Braneln 
gave tw advice on mattere rehiiiug U» the question of protsentution of data. 
Piiiully, special mention must be uumU) of the genuruus help given by S bn 
5L B. iiuii^tida, OSjcer iu'Ctiarge. Botany Bcauoh and Shri U. N. Chatterjee 
also of the same Branch. The task of supplying latest tiomuncbture of the 
spodea inc]ud]>d iii ihis lujok fell on thoec two otlicere. Knowing fully the 
difflcultiM that they hod to euiHiunter in oairyuig out this taek, wo are deeply 
grateful to them. 

AuknowlodgeniwuU are also duo to the territorial forest ofiiosra of the sUtee 
who have token the trouble to collecs wuthontio wood uamplea for the Foreab 
Aeeearoh Institute. It is duo to their labour and intormt tliat 3,iio0 wood 
Aomplos oouJd be gathuiwl for the Douibltt colleoUou. Information BuppUed by 
them hue all boon iucludAd in this book i«id is sure to bo ofioful te all, Li 
addition, wo am also indobted to odior maiiilwre of tlm forest aervioo who have 
paasod on much usafid iuibrtiiatiou te the autlicire in courre of disousaion oithot 
at Debra Dun or whiio on tour in their forests. 

It now remains for us ly pat on record tho help readered to uii by the 
vadoua members of the Wood Auatemy Brentth, Piret of ail, wo wiah to 
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aiikuowledgo tLe help given by Shri S. K. PurkftyaatJia, who wae »p^udly 
apiwiiited SIS a whole time officer to help ns witJi tiio writing up of this book. 
S lirt Purkaymtiha bad to haiidlo all typos of work in coimootiou with this Iwiok 
and we must say lliat he has done it well. Without the hard work ho has put in, 
it w'ould not have boon psissihle to complete the work in timo. Shri F. N. 
Xigam and Sbri M, S. Rnwat. the two otfior full time resoaneh workers appointed 
under this Scheme have helped us loyulty througlieut this period. Sliri R, P> 
Phude, whr» was appotiited tti h)ok after tiu wnoapundence and typing work, 
has made an escellout job of it Shri .Tahsn Singh, (juintor, Timber C'olleotiun 
has given every assistance t«j all the workers for consul ting Umbers in the 
collection. We are grateful to SJiri K, Romeals Kai>, Research Officer, for Uie 
litany ways he hoe helped ua in the laboratory as well as in the preparatieu of 
Uio mauttsertpi. Names of the other mombeis of Wood Anatomy Branch, 
wh(* have token isort in tlie writhig up of the book, will lie fmiud at the end of 
each family. We are grateful to oil of them for Uie spirit of tdom work shown 
by tlioni. 

The quality of tho phoVoiuicrographa is a testimony of the careful and 
patient work done by the Baptist Mission Press, Calcutta, whi> were entrusted 
with this job. They have beeui ojetramoly co-operative and lielpful at every 
stugo of block-uuiking and printing- ^Ve are dooply grateful to thoiii. 

In the and, we wtaL to offer our sincere tlmukK to tlie Director, Nerthom 
drete, Survey of India, for under taking the priutu^ of this IsKik at the Survey of 
India Press. Dehm Ouu, We are spociahy gratoful to Shri P. X. Kirpal. 
AUnogor, PhotO'Ziiioe Press, who has taken keen inloreat and coueiderable 
pabvi over many details in conaeotion with the printing of the book. 


Forest RessureK Institute, 
Dehrt* X^un, 

June, 19S7, 


K, A. OHOWCBtntT, 
S, S. Ghosb. 
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rNTRODOCTiUSf 

It iH noi rttjflwitely known whtm mswi toe bttgiui to urn wood. Some 
authorities are of the opinian that tliis pruotxoa started durmg the Old 
Age, when mau was ou the look out for a digging toot in Jiie soaroh for 
J>iiriiig ihi^ age Ue ti\w probably ieatmt the ttse of to for wbiuli wootl was un- 
douhtodly riMOossary. Bui are only ^Lsaimiptioiis. Aotua! ov'i^toI1co of 
the use of wood hy man has been reconled for the tot time, from the excavation 
of tlie ^tes ijf New 8 tone Age. lu, the ludiau eub-oontiiieut uo eite of the 
Slone Age hm eo far |ihKiuuod any eviilanoo of the use of w^iod. Our earliest 
rocDTcl goes hack to only proto-tufitoric perirHit that from ipUlHJ to oorJy 
JjiBtoric era, hi this period, wo find luon uf the Indus VtJtej oivilizatioii* 
nmig woixi for many purposes. 

Of all the archaeologieaj exc^vatious of the pnjui-lmtorio period iu India, 
two are of com^irleraldo mteresi tuimeJyt Hamppap a full-fleilged BroiiM Age 
civilization and Haetinapura, a Copper Ago civilisation. The variety of usoa 
to whioii wood was put at theso sites, loads one to Lufor that exporioiico ef 
tliciuaanibe of years 1111 ist hiivo lioen behind the people of thoMi agon to give them 
TOOh an insight into the propertios of differqtit tun her a. In many they 
mem to tuavo made tiio most oMcient use of Limbers ovon Judged acoorcUng to 
moflern standards. TJio ujw> of doixlar ( Otdru^ J and rosewood (i>af- 

(wsTgiVi ) by the Harappaiui for making a ooffin lias been reporter]*. 

This indioatas a knowledgct of thu tjiirab]lit> of some ftcentod woods whieh 
even t<i this day are liemg 11 ^1 for tho same i>urposo after thousouds of years. 
Further I the uso of bar ( spp,) for w^inMien mortar for poun^ling graiiiii 

rmeals that Llie HarapjHms w ore juit indy aware of the shook absorbing quatity 
of this timber but also of the fact that thin is ojio of the few woods that saasuii 
vroil in the form uT Jugs mid is, theroroiOr jiarticularly eutiabb for tho purpose- 
Altjumgh tlm wimk] roiuains from Ua^iijuipura* du not tdearly mdii^te w'liotlier 
those were tised os fiTowomi or ohortioal yet I here is little doubt that the people 
of tins Copper Ago civillzatioizi I tad some idea of the wcMjds that have high 
caicirilii.! \ aiiiv. Tho tw<i tjrii lmrs idarKKj ( gi^rta } and kurohi (J/olwr- 

rArna ) reeavoimJ from this oxcavatioii are oousidotiKl even to- 

<lay to bip giK>d Fuel woods. 

Near about tho tlawn of oady biatonc periml we tmd sotoe niope wood 
nemaiiLS wbicfi throw further light on the knowledge the people of ttiat time 

1. E. .tdsnyiou Jf ipe'biiL Mjiu in 1 I 14 ijruiiaiT'* HiU Bookilo., lale. 

2. Sb Jntn ^ th» luOiit J-S> Loa^m, it^L; 

\%tm, kt USTapfik, Vnl. 1-3, Itfie, 

1 HLA. C3)o»ilti;rn- an4 i^Lp^. Vha% firfjLii IWa AmeUmt 

*. K. A. i3)0«4ii4dii>- mrni S. Su OituAk PlAfii r»iuiiu £wia ituUniipm Arndm /Min. 

Nu. xe 4aii n, 
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had of the properUtM and itsos of timbor aa orideuoed by the oxolojsiTe us© of 
eal ( Shor^a rabusia ) piJiw for wi^^xlea palisacles at l^UUputra^ Sal hm thf 
reputation orbeing of the uiodt ttnnible tjmbom m ooutacl with fiot). Thfo 
ttpec^ quality of sal muttt have been biu^wix to thein. Purtber, mioioacopii? 
Atady of the piles ahowod that the quality of eal uaed waa diao exoallunt. In 
Tiow of Iho wide varialitin m quality found in sal, it lA xoaisanahk- to ccmdutk 
that tbo people of this pericxl not only knew wimt wiistitutod thut limi ^ but 
also whore it was produced. Slmilaiiy, thu u©o of Acacia for the oonMmerioii 
of a woodon gate at Skupnlgarh^ in Odsaa b anothisr Lmianoe whioh shon 
that the people of the early hietoiio period were tiot unfamiiiiiur with the strength 
and diitratiilitj of iihis timber. 

Apairt fooiiL diroai arehaeotugieal e?idciuco foom oxcamtious mforrod to 
abater there are oonsidgrTablu Tofemic^ to Uft&$ of uoihiI tn out auufon^ litem- 
tore. The Vodio litemture of tbe Aryans gives mudi infoimatiun on the 
domestic and tho roJigiouH life of tJie people^ including detailed fosiruotions 
regarding timbers to be usc^d for Farioiis purpoa^ For maJdng thrones for 
kings onrtaiD timbers are ^pemfit^y incomEmiiided while others im lalxxied : 
only strong and dorablo liave l>oau ad voce ted* the wt^ and non- 

dnmble timber being considered inauspictouj$. Similar insimotions regnrfiiug 
timbers to be used and those to be avoided for making vaiiotta componnutfi of 
bods have bean clearly laid down in Voflio Utomtuto’. Thiaie probably the 
first roconl in ancient Indian litoraturo which shows that our ancastor^ must 
have been familiar with the seasoning properties of different timbers. We 
also come across muntion of peopb UHing and sihip^ for pluasuro vraU 
as for oommerciat purposes. ImtnEctlons for the seloctioxi and hajidiing of 
various woods for boat and ship buiJiJing^ are also gitfen, w'hich show* that 
experiments must have been carried out for years and yearw for drawing such 
sound candoKioiifl. Agam, It is mteno^ing to note in tlijs ronneotioii that 
the first written reoord of tbo exisianco of a class of craftsman iu society known 
AS mddhaki or tLSrpentem is ^nct with in Vedic literal tiro. In f^ttmturng up it 
may be pointod imt that if the Vodic Agic daimjt pifority for tho knowledge of 
the rotation of agricnlixiral ciops, there are now enough dat^i availablo to show 
that the pouple of India of a much earlier age enuLd claim priority to a sound 
knowledge of ofodont wood utilkation. Tlie dale for tliia may approximatelY 
be put to a time about biODO yeara from now. 

After ha ving given hiieffiy eooio idea of Ilia role played by wood at differoni 
stages of early Indian CtviJization, iJm next few pages will he devoted to <pur 
present knowledge on various ncieniific aiqKJct* of wood iititkatiou in InEiia. 

I, K. Mui b, ^ U&piilaliilHBij dji(4- 

S_ K_ A- OsowdJiDrr 4Pii &. St WmI rwuikiui froiiq .-ianfHl 

Kg,fiwHB2, 

St ill P> IbiiRadiir. Sauna lapecd of Iqilinn acviliuiupi, r>ijcutia. jmti 

4 BncUwIramsd UoolcttjM. Indaua Bluiwui; - m twierr oT tin «n.bfiRH iMiiB aii^t 
uti«it)r of tiia Imlkiia Gmib itw auiwit tua^ WgibH* (Sim 4 Cfr, L«d«, IMl. 
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As ihA uiabi source of supply of ivoock is frcm foiests, it b 

U} have some ide^ of the ttte^ under fcrcet In 1§32, Pojitbdil and Smwn 

gave the forest atm of India aa 230,700 i$q. miles ( approximately 62 miUion 
hectares ). In 1054 the forest land in Iii<]ia has been estiniato<l to be 282,S4D 
sq. milss (appruximatoly 73 mi Hi mi heetares Tliia dlffeToiuce between 1032 

and 1054 ie due to the exclusion of Burma and PakiHUn and mcjwaion of area 
under the princely states and private forests. Within the present political 
boimdary of India, the area under forest is estimated to bo 22 - 3 per cent of the 
total area. 


CLIilATE 

It is now well recognized that there is a direct Felatioii between the climate 
oFa eoTmtry and its forest veget^ttion« hut the importance of the efTect of dinuite 
on timber utilization is not always realized. This may not be a serious matter 
in a oountry where climatic conditions are more or less oquablo tiirough^ul Ibe 
year. But not so in Ijudiftp where cliniatio conditions '‘probably show mote 
variation than those of any other tract of simitar airea m the world To cite 
a few examples, the annual anerago rainfall at ChoTrapunj] in A^m is i€,S7l 
nun. ( 428 in. ), whib that at Biiili in Rajputaim ie only 76 mm. (3 m.). 
In spite of ihb wide variation, there h a Himilarity tn the seasonal cycle of 
different regions. Roughly four are recognizabte, the monfjoon being 

the moot important in ite effect throirghent the eauntry. 

From December to February the ten^perature in the north is between 
10"^C. ( BO'T*) and 13^0. ( 55 4"F.) And in the aouth aliottt 27^0. ( 80-6°F,) 
or leas. The days are oool with bright sim-ehme. There is some snowfall on 
the hills of the north and some rainfall in tho pLauis of tho foot-hills. In April 
and MaVi the tempsrtttnre goes tip throughout the countiy - In May* the whole 
of northern India sxperioncfle very hot. cltjuate, the temporaturo sometimes 
going up to 43®C. ( 100'3T. ) and ovor* Li Jtmo, the raim start in the south 
with the onset of tho monODOu and roach the north in about four weeks* time. 
The highofitr rainfall b in July anti August. Thou gradually the moiuiooii 
retreats. In Octobepr the tompemture i# seldom over 27®C. (80-6^,) through¬ 
out liie stib-oontinont. As a rule* tho differoxioo in minfatl of different places 
w much graater tiian tiiat of tomporature. To give a general idea of variation 
in temperature^ fainMl and liumiflity itmuigliaut the year in fUffoTont parts of 
India, the data bowed on the information eoUectod by tlto Metoorcilogical 
Department* for some typical tocalltios are giTeii in Table A+ 

r-cnww>- Jdi Ziidia 1063^. IhbhI by Scidn<liinkl t ^UtkOnd Miniitzy of Po4<t 4 

AKil»[lnir^ New IMH ISS4. 

1 B. 8. TiOTpi Sililtiiihw cf £ii>diu] TVw. V&l Oifcvd, Iflil. 
a b^dlw rvHer IMa f^tUili«d by ihm Qcrmmmn ol India 
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It is a oommOD axpedeuce in thb tiountry th&t dooxs^ windows and dravan 
sttcik doling Ibo rainy soASDUi wlusn the hnitU^iy is ooxoparatiiely high. This is 
boeanse wood being a bygTO:sw|no sabstaiuia swolie and shrinks whan saUjeoted 
to ohangee bt host and hiiruidity due to variation of u>rnperatura and rainfall 
of the locality- in wliidi it m iieofL Tlw offaot. of oliinato on wood is two-fold. 
Firstly, fioohly foElod or grwm timber is full of moistun*. A greater portion of 
this must bo Tomovod before tho timber reaches a state of fiteatlineHa and 
becomes til ftir use. Touring the process of soa»i»mng or drying, the climatic 
conditions play a great part In a ioratity with high, cetnperatum and low 
humidity» the seasoning is usually quick, whereas, under conditions of low 
temperature onrl high humid i tv the process is slow, tncidentally, lliis method 
of drying wood under atmospheric condittonn ia known as air-seasoning. In 
India air-seasoning is of great impon<iince and the majority of jieople have to 
depend on it os the fadlities for kiln-seasoning are very limited. 

i^ocondly. even af^er the timber has been dried or aensmied accordmg to 
itie eonvmitiana) practice of bringing it down tt<t I2-JB per cent moiistnre 
oonienl, the component parts of a wooden arl wle ofton oontiniie to swell and 
shrink for some time. The reiviOn for this was not at first apparent. But 
waU-plaunad experinumts laid out in diBetoni parts of India have thrown 
I'OTtgiderahle light on the affect of clUnato on tim bora in actu al uso^. T Jie Tesul ta 
of these experiments have been summarized by Hehmnn as follows 

lias been found that there is a considerable difference in the seasonal 
variation of the motstme content of diffenuit timbers in different localities, 
and tluit this variation depefiiis ou the species of timber, the sire of the pieoee, 
and the climatic coluUtion-s of the locaHty whore the wood is used. Tlio 
seasonal ttuotuntion of moisture content varies from S d per cent to t4-A per 
vent in the difrerent localities where the tests were made. Timiiers like 
'/'edoMo TTondfr ( teak ) and thibtrs}ia risseo ( «Maoo ) are alow to change their 
moisture content as a resnit of changes in atmospheric humidity, whereas a 
timber like Vtdrtlst ttxma (toon ] responds t«i changes of atmospiioriv humirtity 
VOC 3 ’ quickly. TJie timbera, wldeli are least susceptible ti> changes in atmoa- 
pheric humidity, give least trovible in use from sweihng and sh,iinktng of the 
component ports of tho finished firticle. 

"Based on tho resolts of this survey and from a hnowlodge of the tnaxi- 
muni and minjmmti atmospheric humidlii(» prevailing during the Tear in 
different looalitiea, the whole country- can bo divided into four distinct zones 
with regard to t he moisture content of seoaoned timber for interior wood work 

"In the dry zonm of tho countiy, such as in tho Punjab and Rajputana, 
wood should bo seasoned to about T or S per oont moisture oontent for genurai 
carpentry and cabinet making. For use in the coastal regiomi, and in the moist 

';>.V ***~""^" ''f 
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pATtji c^f um.l AfmmK tirntwr isshould bo ooQb£»>n6<i Ihd 13 or H por oejit 

moist.im cout^oit^ imd for tmo in tlie pIjEuixs of tlio tJmtecl Provuico^ ju^d RUw. 
Wi}oii ftliinjW 1>o fie^i^futiod 10 per oenl moistum iHPiitoni. tn itm modon^te^h 
moist parte of Bongai and BihaT wood ehoald be sedriioued Uiabcmi 12 per oenit 

It atU, thfflftifnret, bfl Aooii tliat. for itfEcioRt utiiiz^tiuu of timbot, pru|it^r 
wpdoiiiug [e A matter of importance. BnmeLow ibu of lining 

:foanmioci wood Ka^tiot fiO fat fo^oh oft the attfuttion it ^Ho^orres in tliift. countjy- 
A:[* a ro&idt, luoiiv otborwieo gcKxt tlmbore fm™ boon eoiidemncil bctaiimi t liin- 
fihrtJik, omck uiud war|J ^nd 4,iJtifiifinraldi« inooiu onioncc to iifieiw. 

Evoi^'btwlt' w’ltntc to got Burnia loak booaiL^r il gives tho Iwwt tmubJo. But 
tt m not reatisu^I that Burma teak iakoi^ yoani to roatpli Bart^oon after ii Lue 
iN*oii ginUed luu! fcdlod. By tie timo Jt roiioIieB^ Judm the timber i» more nr Ittsiai 
wol] sie&i3oziQ<!. It ia, than] fore, no wonder iha^ Burma teak ia a u toady tia^bcr 
and given the iwal yarviue. LidUui teak dooti not gn liirougb the samo proeennee 
as Bunna feoak and la us uali y w^i green or nearly ho. Tbe result is tJiat 
Indian teak is eumidered inferior to Burma teak. Murb of ilik wrofig iuiproi?^- 
sion would disappear if iuoto attenlion ie paid to the prufjerseaiHHwng of IntiiAa 
teak btdore it is used. Wbat is iL«tHissary' for teak, b pnibablj more necessary 
for otber tiinbtn>^. which are usuidly not goes! in their aoa-sontng propori-k.^. 
The iiLimc docs notao [iiiiol!i lie with tibe wood a’* the pt^ople who liondle tJmlwfH 
and do not give them a fair cfiiunce* 

WUOIIV SPEiJiEB AX1> THEIR fftSTRIBUTlOM 

It WAH Brandis who <loalt with ilio wmidy species of Inditi Lneoi^tdembk 
detail in hb stMi^btrd Iwok Indian Trooi#'". T\m was followed by '"Sil' 
vicultun> of Inrliaii Treo^"" by 'Tr<mp. l.H4ttir. I'liampioii cl^ssi^ed [jidiiui 
forests Uf his "^Proliminary^ survey of forest types of India imd Bariiia These 
publicaiioDs give more or kies a oomplete picture of the dktributio!i of trees 
aiuE shrubs of the present time. In ibis t.lie n^sult of ^une 

reaoarcheson the plant remains of the iiast ate nf cansirioriible intore:ft . Siiior 
the Middlo TertiiLry Period some soom to have migrates 1 hundreds of 

fuiJoa towartLs south arul 00^*1 from vnvSteni India, while others Imre pt^mainod 
fncpfo or lesa atationary*. Furf.bor^ Uio at ady uf plattt rvajitams from etcavalimu^ 
at Uarappa and other plAcos inilicatOEi that tlioru has not been any markiKl 
migration of peminiel jdimts dtmiig the last 4,000 5,000 yoar^* 

In the prulhcQ on aUempt tms Ijoen Jiitule to give the 9<mrc* of supply uf 
aoriio sixty most im|M)rtaut i'OmiiniTcia.l timljecwr For tJie rumaining spiu:dtw 
one boa &o depend mostly «>ti local floraa A study of tbuao tluras reveals tlii» 

1. k* A- Twtu^ Fkmp iUiil prcFtktcu of f^ouJ in Emiw^ 

pfooiMimm cf StMnik litmmiiimBl tlW5* C tm ih* ftor* of lucta, 

Vnh I. SSiSa, 

X, K. X * B- Utcali. Ptuil miuJim* ", Jufll- 
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inteiesting foot that the yegetatioEi of the evergreen foroeta of Ajiaam ukwely 
reeambltjs that of tho woet ooust foroota of Bombay, My soio aud Eorala, eren 
though iimy are widely ee{iarat€Nl. For iuiitauce, Jitmiy h}iei!ie^ Like BiscJtqfia 
jnmnica. Chukrasta tabularis, Grtiwid micrortm, Lagcr^loemift jha-tegiruK, Tro* 
tOKi HutiijU»v, Aerfxarfiii 9 fraxini/i}{iiiiit Matua ferrea. anil nadijhrtt 

grow only in ^Vuaain and west isjail . Agauit there ate nome gouem like vlilwii- 
Ihwt, Alalttntia, Camiriittn, Pt^sf^ptrrfuttn, MttiiixitK Mem^j/iou, Aghin, 
dftphjvt, Anttx/rtf, Cpnometra, IMpterocarpm, hy^Kxeg- 

(«wk, eto., ivtiieh though repre^ted in both the rogimu, the speeiea lire often 
dilTercut. However, oe tlie wtuKle of these itpi!eiea ci{weJ3* reKumbib each ether 
ID anatomioal etmeture, they are likols' to lutvo tumilar propertiets. Heiitro. 
from tho point of view of titilbutiiou, expetleiKe gathered in one loooljtve&n lie 
profitably used in tlie other witliout fnrtlior e*r(temuent«. 

HO’l'AmtiAL t'LASSmCA'iTUN AXD ilHMENlJLATURE 

The system of olasHihcntion foliowod in this Iwok t» baaed on Chat of 
" Genera PlaAtamm'' bv BeiilJmui & HiHikor. In rntba aU Che fluraif and 
herbaria follow Chin eyntem. and sirdoes Broiirlis in his Indian Tiees”. which is 
tbit main uouttio of information <m s^ijtematie iind other a»poutii of the speoias 
Jotilt. with here. Sintiu litu* iDtroductioit of Bentliam Jr Hmikar'* nystem, 
taxanomistB Jmve nuule many improvements. Hearriuigetiients witldn some 
families have heen miule and many new familiistf have l)een croatod bv grouping 
imnoru a?id species. VTe have, thcrsfciru. folioivwl the eloasihcaticm given in 
“Anatomy of Iliootj'liHlonB" bj- Motcalfu ami Chalk as all the lattet improve- 
niontH approv«l bj- tho Uoyal Boiaiup liardotts. Knw. am iiuiorpotated in this 
hook. 

Tho autliora Iwing tuiatotnisi^ tintniui(^>rml rnttay <ltfBeulties on the question 
of (VomenolatiiTV and hod t 4 i <kipbnd on stisteutatists for lieip. Even for die 
lAXfmoiniet, tiie task is uoi an oaey oiw ua au aptly put bv Professor Biiigoe 
and Hr, He,rwootl‘. “Tl»e position ie aueh tliat to answer olmnst any c;uie 8 tioii 
on Enropean taxoiiotny tlie iipoitiiUiet. hw* to refer to upwards of fifty Horof 
anil wuntloss pajiers and then aynthovhsu the rasull.ttnt InformatioiL Thte is 
timo'ijansiiJinitig onuiigh for the profortsLimai taxuuomist who kiiows tho Utera- 
luie well *uul who haa it available \ ami tilioro mtiat bo few indeeil who would 
iilaim this distinction toda3'' }, but for the workers in otlior fujlik auoh an evolu¬ 
tion, phytogeography. ot*-. who arc ilopondnnt on easily accsttwible taiqnomie 
data, the [Hedtioii U almost intobrable. Only the largo national liorbaria can 
alfoTfl to stout the neoeiftfary literaium. and thi* number of EaxonomistB with 
adet|uaHj training and expenenco of Eupopooii taxonomy os a whole is, rjgiitly or 
wrongly , fto small as t n coitiititut o u distinct problem' ’. In t hose oireunwtaacoe 
the authors may l>e oxciLwd for the uilstakax in nomenclatum that may have 

( Jf. A HiT«Ert#jiii V H .V rtfim fi| Ksrrrjptj, pjj. (^^4^7 
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orept ia this book iii spite of ali the proutiutioiuir)' mvaeura t»ken by them. To 
giro an idtuv of tlio problems tbat tlioy hod to fooe, a few esomplee given below 
will Hufhoe. The old genus £r^«fvultn L. lias now lieen eplit up into a number 
of genora of which. fi.ve eira raported to grow in. Endin, namely Pt^ryfjDta EndJ., 
Pt 4 rocifn^v»i B. Br-, Marsigli, iJeo/phium Eiidl., ajid S^i^rtsldia L. 

Thu genne BonibaXt in part, has Iteeu chiinginl into jS'elfsniM Schott Budl. 
and the two rndiao apocies so for placed in tlie latter havo bocotae Solmalia 
iftalabarica Schott A. EnflL and i?. ittsignia Schott & Endl. \Vflerous, the position 
of the Bormeae species Bombttx cambodien^ Fiarm and the Endian speciee 
B^nibax accptdorjtm Dunn dees not appear to have been decided. Again, 
Cal&phifUum tomantoauM Wight which was ones reported from India is now 
esid to he growing only in Ceylon while the Indian spedea ongiiuJly described 
under that pafoa is now cailed C, tPttvtm Budd. Such inst^oes are too nuiiierous 
to be dealt with liero. 

All those changes in nomenciatnro have created oiniKidorable difhcuUios 
for giving the e^taot distiihution of species. Wherever poAaiblu, alteratioiis in 
the dktrihuUon have l>een made. However, in cases n Jtero the present spovies 
forme only a port of the speoitti originally descEibed luidor tliat name, this has 
not been practicable. To wail for the ihiaJ solution of those problems would 
hare nieani postponing this puMlcatiou for a decade or more. Even llien, 
the book would not have been free from criiicisjin from the point of viow of 
nouieudaturo, becaose. wliiju in press some names ttught Iw regardHl as out of 
date. Taking all thene points into consideration, the authors Leuvo decjilod to 
follow the nomonclatture as given in the “Ihdhui Trees" by Brandis. Whoro- 
ever possible, the latest uatues have been given under each spoeies in brackets. 
Hero it may be mentioned that whan the first volume of tiio booh was almost 
half through the press, the Forest Botanist of this Imstituto, wait able to oom- 
pleto the making up of tho tiomonolatnro. This made it impossibiu for us to 
inuorporate adl the information in appropriate places in the book. We have, 
theiefote, given in appendix IV of tlm book a list of names which have been 
changed by him. 

GLASSIFICATION OP WOODS 

Systematio daaaification of plants is a prerequisite to their anatomical 
invosldgatien. The ayatoniatist dassiflaa plants luainiy on oxtemal mor- 
phologyt white tho onfttoimst stHcltea their internal atniEinre. Since this book 
duals with the anatomical atnioture of the sueontlaiy xyteui or wood of Indian 
trees and shrubs, it would l» appropriate to say hem a few words on thu 
proHCut position of sy^jtematio ulaasidcAtioii anatomicid atructuro. 

ft can m a goneral way bo said that tlw taxonomic claaaificatLon of woody 
plants is not always iu agreement with thu anatomical structure of their woods. 
Only a few famnle a have woods which exhibit similar anatomical strnotaro. 
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In 9010^0 ihom, i^very genivi wd iip^ciisti ei1idwi>^ oxaotly tlio luftme 

anatomy. Tb© rariatiQn that one spaciesi b oapahle of profiuMhig mn be 
ikOt only in t\iA other beloiigln^ to the »amo bnt abo in a!J the 

»ipcuio# iwbnging 1o other goiiom^ a result, tho woocb bolouging to the 
mom burs of those can bo dikw-ifioti only tip to the family level and 

not below. TJiie Imppejm in the Cwnillo^s and There 

are othura Uke DipUrocafjMJtmat!^ Rubiucf.u^ aiul i^upoluc^iM 

which in spite of ehowii^ miner diifeteiiceu at goiiuriu level can lie easily spotted 
boeauso of some strikiTig ohanietoTs ceiiiuMm tt? hU iJio nit^mbcrs within the 
laniiJy- hi and a great majonly of the 

woods show slmilaritiy U> such an ojttent tliat ii h not m dihicult t-o rocoguize 
mo&t of the tiniWr^ lioiongiiig to these fomiOee. HowoTor, in a Jaiga number 
of Caintlias, the wo<k 1 Birticlurfl ia hetorogmitious. 

Now L'oming in i be next Jowor raiik^ it juust tjo pnliiUM] out tha t auatombts 
liavo for along time n^xignizod the genus te Iw the dufiimd amongst all the 
grailed cLiesos nuwJo by taxeimtimti^. UsualJj^ lUfferoiit speoioia within a genw 
ehow iilenticaJ aimioiiiioal structure. But the chamciers used for setMiratmg 
different getieta in a iaiiiily are net the aatiio hi ovory Curtain ohanietars 

or •combiuaLtou ef characters may bu uiiufui in f»e|>araiing thti genera in one 
family but thoso very clinmcters omy nut servi: oqiuiUy ivell in another family. 

TIjo del imitation of goncra by llus fttrueturo of thflir w'o<h;Is, however^ is 
nut alwaybi po^hte, For instauoop in s|wciaft of /JoJiNsrpin 

and Pi^mourpm elmw #iiuh Tariation in fNiroiiohy tua ifktriLujtion ihat ^me- 
times it is not po^ibb Ui say with cenainty whether a piece of w^ood belongs 
to one or tlm other. Simitar uvarlapping of generiu clmractur Ib alsu found in 
the fa rail}* OeoaHicuially ieMbuh$ produces! wcwjd 

wliiob in aU aaatomieal deiaib in identical with iliuse of the different epeoiee of 
Anoifms*us^ Agnin. 'm the genera iilvia and ^fdanorrhos^t jiave 

flimihir etruoture except for the Udoknoiiu and frequeiioy of apotraohoal 
parenchyma buuds^ The glui^ju always have Liiin a|Hjtraoheal bamb at 
irregular mtervalu^ w'iiile the ruehknorrh^ioae have thick apotraoheal l^de at 
pegnlar fiwqucnuy, and alsii iicos^oiudiy thin bands at irrogular intorvak thmi 
making it some timon difficult t<i eepirate the two genera. In adilitiofi, there 
aro Inetiiiicw in which exactly ^dmihir wrHul utruot-nro oeouns in two Ui Lhree 
genera of the same family. Thie bapiiena, in the genera CvlkmOrf and 

AWmof la Bo$wtiUi^ mtd Ourwja of BurmriMw^, and in Aporo^ 

OlUiI Bzoiecaritt and BiJ^pium and Cteidion^ of 

EuphQrbific^M. 

Now we ooiae Uy the next low er rank of the flyatomatistfl, namely ^pei-ios. 
GLyiscfioaiion of woo<l down to the dpociei:E is po^jble only In exceptional case«, 

i. !E^ Ai>^ t'iKJWnUintfyi DtootyMsiKnui ^Mdi ^ CoEivurjfuifi wood Kiructtim 
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ai this tlwi wood stmotum vary homogenootts. Hrjim^TST, it can 
be dona^ when therf^ b a libigla spede^ in a i^ienus cir whon a cemtnntly 

showB n linft of flpoojalbation not found in the remaining sjjwies of the gimiis. 
Mofus in a good eioimple of iho liittoj- ease, Ot'Ooflionaliy it may aiji^j 

he posajhle to aepamte the various ^peoieif of a genus mio two of more groujiii 
as ui S&orm^ Querc^us and Pinif^, It will bo roaljzod that tho aimtoniical 
oharactoEs that can bo used at thb level are of miuor JUkturo. TJio shso tuid 
frequenoy i>f those ghariiet-otti ore the only basis tluki can be ujsed pnidtab!j\ 
Howovot. not ninoh work has boon rione on rjib aspect of wood anatomy and 
there is still a long way go. 

To clftsaliy the aocondjin* lyloni or the woo«l, it b of primary importance 
to undertjFtand iho variation thai it exIdbjtA. Tlik foot has no doubt beeji re- 
oogmzod by ^Mitajiista for a tong time and yot- due attention has not alwayit 
Vioen |Mkid to it. ^ot infitaTice, data coiloctorl from herbarium material of 
peroiuiiol planU liaX'o RiniuMj the bawiK fi>r rar-reaclmLg conglu^iuna, fhwcriyi- 
tions of many gcnem ba\"o fxwn Isasofl on tlit^ of ri single ?q>tKrios. 

Anatomy of hoibaceous and perennial phvtit^ has lyoen mixetl, ignoring tbo 
• fact that pToditvtion of tlio fsecondar}" syloni {n lierlias h oftou ttegligible, whlb 
in trees it in one nf the mml iii>|Kjrtant fitur-tiojitt. I^iviiig aside aU t!ib 
confuBjon in literature, it may be pointoti out tliat some rocoat re^rohos bare 
thrown conalclerable light on the problem of varovtiun tn the jecofKLar3'' j^yleni. 
In the percmiial dicotyloflous^ tlnw types of xylem liave Itecn rerognir^h 
namely, diffuse-pore us, ring-iHmuis and somi-difFnso-pnrous or eemi-riug- 
poroua^. Some ovorlapptng in these t types ha^ &1 mi been obaorvod for 
some years now. But from a Atiidy of Mioko plants, tl ap[K^i.rs that 

there are throe foib-gronpa m the diffuse pare us tyiu^- The firsf contaow these 
which alway remiiiji JifTiisc-porous showing littfe effect of the onv'Lrpumont in 
which they grow such Atrr { Snptndiicm^^ ), CorfiuA {Cor>tiii^6 ) and 
JfieWin ( Jfrt£pu>(titcefis). The second «ub-grcuip oonUIns those whiidi are 
usnnlly diffTise-porout^ hut. occasionally show semi-riug-porona stmetnro. ITie 
anatomical ^'ariat-ion oxlnbitod by these does not seem to have any relation 
with tliCLT flnvtpomtsojitfi. Typicsl examples are Jwj- 

ian^ ( }, f ) iuid TtrmiruM^ ( ). 

Finallyp Qiore are theu^e which arc difiiiiJe-porous in favnurabb climate but 
turn Minu-ring-porons to tnw ring«pi»rous under oxtromwiy Ufirai iiunihlo ooit- 
ditiena of growth, for example^ Battuta { ), frmmti { Tiliarme ) and 

Atlix () h . 

It has also been found that the trtie ring-poruiiri type is not oonajitNl only 
to tcni|Ponvte climate, though it may octriir more ofieji in temperate countries 
ttian in the tropics. The well knDwii gonem of ring-poruua trees in lemporate 

i] K, A. {^UuiwiJjqEUEy. t^idoeffidbuy ly^ma ±n y^Mnim. J. tmimm bo^ .’¥oa PrM4janli4i 
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elimato itw Fi'OJctnwii ( OIwj^ ), ( FaQiif.eiif . ) and Ulmw ( Ultn^ceae ), 

whilfl in tropical climate they are Tedom < rcr&emi«<w ) and LwjerdTwmia 
( LythraCfjat )- 

The semi-diffuse‘|>oron® or semi-rilXf-poroHS tyjHi cnntaine lhi>9e which 
iihow all iKtasible vartAtionit itoiu Hie true diffufie-porous in t.nie rinc-poroue 
stTuctiiTc in the one and i lie tree. These vai-istinus iuivo lieen found to 
bo mdepondfliit of the onvironmental conditions in which the trees grow. 
{7fMf/iTk» ( FeW*ei*f(ewie) is tlic ojjy ^anus b which wo have oomo aoroiie this 
phenomenon. 

Some progress hae also been made in the undemtandhig of the Toriahility 
that occtiT* in the cell elemonts of the Bccoiulary jyJtim. Amongst the fibres^ 
septate fibrea have hecai studied in anme detail at Dchta Dun*’”. Thsie 
nsuallv IsTO longer thonfiliic-tracheids and produce septa which appear to laoh 
Bccondarv thickoninits. In mime genera, Itko Protittf/i ( fiuMumceoe 1 there is 
little effect of environment on tlie formation of septate flhrcfi, while in otbCETS 
like Lagerstroemia (Lythritaae), tlio percentage of Jwptafce-QbroB vanes from 
localitv to lucalitv depending on the envbmmeute. Further in ore, the eeptato 
ffhree and the ciyntalUferom* Ebrea are Interrelated. Some aeptato Ehres 
develop cryetale in the later stage of their life and form the cryatallifeiTOua 
Ehres. 

The v ariabUity of (rt ructicre prodncod by the parenchyma cells is very oom- 
plieated and at present fai fiom ol early understood. A few years ago, an 
attempt was maile tii roughly classify the apotraoheal poroaohyma^. Furtlipr 
invesHgation ohowa that some genon* exhibit confilderahle variaiinn in the 
thickness of their apotracheal iianda, while others vary only slightly or not at 
all,*: tn thn genttB Fiem ( ), the thickness of the apotmoheal band 
varies from 0 to 13 colls and is aomowhnt related to the rat® of growth, while 
in JTydifi ( Ifoiiweww ), the band is made np of mostly 2 cells and shows no re¬ 
lation to tlie width of the growth ring- A clear picture is now also availablo 
of the role that ^e initial pargnehyma cells play in the tranflformaUou of 
diffuse-porous-woods into ring-pottHis woods. 

As mgards the remaining olemente, wo are still in darkness as to how the 
variation works in them. iTowever, tlio study of variation in ilte seoemdary 
xvlem and its cell elements so far maile itas brouglit ou t three important points. 
Wrstly, in some genera vaiiation is cau-sed by a change b the environmental 
oonditioofl, while in others no sndi effi>ot occurs. Secondly, ah the cell elonicnte 
of spoondary xylem are not equally affeeUtil by environineiQt. In this respect, 

1. B- K. FuE^Atiiit1>«. A 1 cmmlmUoii cm %hw dftVBiopnumt of HivtAlA frryrtaJlifMtts (ilirQi Ja 
^iToa Fntwl mtk Imd^ F^ft HI, A l.p.|ntftt, 

1 K, A- CluiWiUiurys S. K, rEjrkfcj,«h(i, Fikutt And J. li flbm t& Au^cHpermL 

miid tbitff iMigilu nVafM %Tf* t»P- 1^3-44, 19W. 
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each ©Icmeut appeani to b& wniroll wl by iy hihmmii cliamctenatics. Thirdly, 
ai^ sqraiT rmkii in ela^fYiug matture tissut^ aiid elements witliout a know- 
le^lge of the diffomit of bhdi' development finom iaeeption to maiimtv* 

003rV"ERGENT WOtiD STRUCTUHE - PARALLEL DE\T5LOPMENT 

For 6iomo time now, mentiou luia been tmd^ in fiotaidea] titerature on tbo 
L^onvexecni wood fitraotnrep hut aottmUy numy people are not elenr in their 
fninds to wtiat it meaiui^ The sabjcct hair Isrou disouased in eomo detail at 
a ajnipoaitiiii of the last IntenoitioiLal Botanical Congrea^ held in Pariah The 
refill ts are aunimaTizcd below r— 

First of all the pertinent c^urstioii is wliat b meant by convetgont wood 
Htruetttre. Does it liLean existence of identical anaT-omica] struct are in the 
woods of different species m a genus or in the wood^ of differont genera in a 
family or in tim woods of dilJcnizit familiea in an onior t Again, do the woods 
of different fAniiih^ and genera nhnw exactly the tsamo anatomica] structure t 
Ftoqi what lias already been said, it will he seen that ai sfsocies level oonYnrgent 
wood stfiictstre 1» usually presenl. All genera shew hiimogmooits wood iftnre- 
tiin* except a few. SomeLunes niEntlar structure rnay also Iw found in the 
mem ben? of two closely rolatod genera belonging to the same family, nioro 
ate also a few onler^ whk-li aiiow a great deal of general lumilatjty id gross 
structftro. Xow m to tJio convergent wood ilniciure m tlte woods of unrelated 
families mid genera, tlioro may be a fow but we have not so far come acrow 
any cuse in which two woods belonging to dttroraDt families have ahown liloniical 
Atructiure in all ruiiotuscopip and mioroecopic detalL. 

The tnuhility of iJbe tuiatcmists to ai^parcito niont spoeje^ and some genont 
hxed by the taxotmmisti^ itiiseu a fffmUmeiUul |Kiint on tlie rtite of ovoluljon 
in living porenniftb. I Jo all iirgnns of a plant fihow u Hyrujlironiiod evolution I 
Licse43irob<^ cnnie<i out by iho anatmutht-ii fi>r the la^t Oily year^ have shot%n 
that the rate of cyoliitioutn tln^ external morphnlog^v and tin? LutPmA] wontoiin^ 
ift diffcpent. Kot only is ihiB true but in alati suHiuiont data to draw the 

c^onclusioD that vcjy' little symchromzetl evoliitiiiD (mi bo traced in different 
rth^ukCnti^ of a tb^uc in an organ 

Bt^cofiiily, iroii|ueutpafuIlei <Levc]opiiiciit of m.ui eoU c-JojuciitK Lri thi- 

woods <if cU»i«Jy and distantly rwlatcd gciuTw, h Ut a groat ex tout reepotHibJe 
for the- impression tlmt there b convergent woorl strncrorp. For iE^stancre, the 
ring-porotia structuro has bwn der^loped in tiiany fanillles. all of wbieh daunot 
Iw ¥aid to 1>e olosaJy related, Hfien in a i'atully oidy a genu^ or two nuiy show 
cing-lMJiiou-iiiftiA and the r**st may not tzi Morac(kHi. Hero it iii interoat-tng 
to note that the fegnJarity of rarjatio^i tu tilio formatioz] of thjg-porouaness in 
the vicmhJs of different genont UiTifl fairilJiL*!^. i^ very Atriku^. Again, the rays of 

Jr K. X. OErtxUtUTJ. nk4i4fcybif^l4H.P «0Od itlWUrs. P*rptL 
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fitfifocigae ftnd iho^ of Apocyna^j^as and Ii:a€ifiacm^ sbov d^velopm^t 

in the dktanily reUitd faaiilittft. mimy oilier tixainplotf uf paratioi cleve)D|^ 
ment huvo been piveit by Metrealfo ami Cbalk in thnir book Anatomy of the 
DiootyledoDB^V They bnvB Rhowti wiioda of nmuy cUfferojiL families under 
EKaidnrifcirm performtiou plates, spiral UitekenLngB, septate riKlial gum 

canals, etc. [nddeDtalJjt the phenomenon of patalkd rlevnJepmont and varia¬ 
tion h not anything new but luis been known to botanists for more than last 
one bimdrod yv^t^r 

TtiiiR it will bo Rite^n tlie pi^eot 1:011 fusion ovst ibe Gln^iCcatioti of the 
woods of perennial plants is not. m much duo in the devolopmont of eonver^ui 
structnire as lo tins bek of understanding of the ocimplicaitcd nature of these 
woods. 

All that ha^ l>con (UsDUbsiiil aho vo of fiindami^ntaL nature and should form 
the bsiis for ut 5listing the unatomical infoTmation given hero for prai^lcal 
purposed. The rurihoil of and presentation of tJip data in this hoot 

»ee<bi trO be explained at tins sta^o. First of all, each woikI j^pouimen was studied 
with t.ho help of n microseupti. For tihis Thin ssoetjon^ had to bo eiit 

with microt-oaio and then t^tAiiwd Aucmvinig tn varlom^ motkods. The anatomi- 
ca! faaiuros oWrroil undor tho rnlcn^opo wem analysed with a view to 
Dtilbingunly thoao whioh oould be lioiocted by naked eye or with the help of 
ft hand lens magnifying 10-IS limes. Thti^ ir will bo seen that idl tJie Aruttooii- 
cal dcfEcriptlnns given in the Iniok nro coniined to ihum that can lie with 
the naked eye ur witJia ImTid lens. 

ISFOliiLVTTON UNDER THE FAMII-V 

Each family begins with the information on ihu number of gunora and 
gpocioa that it oontauiB If tlioro ia ony differenco of opinion on ihej pomtion 
of the family r it is numtioued Jiure. The distrifautiun of the hkniily throaghout 
the world a$ well » iU ecnn^iiliiktian in any partiicnlar {lart hi alrfo gireEu in- 
dudmg the habit of I ho mombcB^ tbti b, tUu eko thoy attain, tyommereial 
jmtMrrtaneo of tJic wood In loiy part fif the world follows wnth iipecial uiention 
of Indian iifiocie^, if any. EcHonomio iiiiportanco of c^th^r prtxluotft of the family 
is also britdljdealf iBitli. Thia* u foliowctl by the number of g^eD»>m found in 
India with partioulur rofocouco to those attnbiing iftMi aizo. Ilore. a brief 
mention of ikoso woody genura which are net dealt with in this hixik is als^i 
ma<Iii induding wetNly climhenH 

A brief description of tlie salient featitrcs of the wood follows tho geoerai 
information on the fftmily. l^eference Is iiuvdo hero to any exceptional ana' 
tomicat ehatacter pro-wnt in the forelmi wchhIr of tlio hirndT but not in iU 
Indian momliera, /Diy imptirtanl ans^tomiral data that Imvo been cullocted by 
the Wood Anatomy Brnneltp un partB of rreos other than wcimj, are includufl 
here. Thta ia followed by a koy to genera or gmu of genera, wketorer pusisj bb. 






INFORJLITION UNDER THE GENUB 

Th«r g<mem in a fkmUy givon In aJpliiibaiio^l IJuder 

geniui, tho numbor of species in tko workl is given with their distribution und 
iinbitp Fossil record^ if w>>% is mfintioiiMl liore. This is followed by tlie dis- 
tributiem of the gemin in Indm. Special mention is mode of any wpwiy species 
for wliioh no authontio sampia was available for study \ difitribetioii of these 
specie along with their local names is giveu for roforonco work. Tlmae details, 
iiia hepodt might be balpful to those who would like to oolleot the little known 
timbers. Finally, a key to spocies or groups of species ^ whero poisaiblop lb 
inoluded. 


INFORMATIOIT UNDER TEE SPECIES 

Spovies aio dealt with in alphabetical order* Trade names are given after 
the name of iho Hpecieo whorover available. Tlinso utre printed in bold typea. 
Local names are given in alphabetical order of the UngTmgtti and the abbrevia¬ 
tions used for them am given belowp In certain oases where only the locality 
in knnwT) but not the focal language both luive i^een troatcKl at par and arranged 
in alphabetloaJ order. 


Abbret>iatit)n» 

F«// natn€ 


FuH wtmi 

Asm. 

Assame^ 

Lop. 

Lopoba 

Bong. 

Bengali 

Lush. 

Liiriltsi 

Bhum . 

Bhmnia 

&tal. 

Msiiiyaliuii 

Bhul. 

Bbutia 

Munip. 

Manipur 

Butid. 

Burmei«o and 

Mac- 

Marathi 


other languages 
of Burma. 

Mill. 

^likir 

Cftoib. 

Caebax 

Nep, 

Kopali 

Buff, 

Duffia 

Or, 

Oriva 

m 

Qurh. 

Garhwal 

Punj. 

Ptiniabi 

Ooti« 

Gondi 

Saim. 

Sanskrit 

Guj, 

Gujarati 

8s nt. 

Sfuitali 

Hind. 

Hindi 

Sinb. 

Sinlmtase 

JaiutB. 

Jaum^r 

Syih. 

Sylhot 

Katil). 

Kaehari 

Sjmt. 

Synteng 

Kail 

KannadA 

Tam. 

Tamil 


( KAnaroae 



Kash. 

Kashmiri 

Tol. 

Telwgu 

Kb. 

Kham 

Th. 

Tharu 

Kbnrcv. 

Kiiarwar 

Tipp, 

Tippor* 

KoL 

Koli 

Uid. 

Crfu. 
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Aftor the aftnifla the liahit of tho species m givou iadioating its niaxi- 
miim the ^aiM» of the rrown, tita height of the dear bole, the ^rth at 

bieust-height and the oitaToal morphology of the bark, its colour and thick' 
ness. This inforomtion will, it is hoped, bo uboFilI not only for rocogniikug the 
tunbffc in log form hut iiUo for oiftiiuating ihe cost inTolvofl in utUbung it. 
Information on wononiin ppodneta of the spodes other tiian the rrood is ahw 
given lehem it has a direct Ijoariru; on the internal anatomy of the stem as in 
the taw* of gums, rwihta, oils, etc. IJi order to niake thifi informatimL nwfiiK 
tuLpiiblished data of Wood Anatomy IjOlHiratory have hwn freely fUawn 
upon. Tlie distrihution of the speeiefi which is given next wvhts mainly 
India. A brief reforenee' to nuighbonring countries is abo mailo w'herw the 
in formation was eas% available. 

DERCRIPnON or THE WOOD 

The rlesoripticm of the wood is given sjoparatcly for each appciee only when 
difforant apocies within a gemw can he se|»nrated without much ilifliculty. 
When the various spoclea of a gunus are anatomically similar aiiil canimt be 
liiffenmtiAted, the description of the woo*! of all the sjiocies b given together 
after the goneral information. Here, ment ion ha-s been made whenever a varia- 
tion oocuTfi in any of the sjtecies. However, where the genua can be divided into 
two or mare groups baaocl on anatouty, Lho deacriptlon of wood is given 
separately under each grfmp. Under rlesoription of the wood, Inrormation is 
given on gfmffial properties, gross striicturo, strength, seasoning, natural 
dnrahUlty, jnuweptibillty to maetiL and fungus attack, preaerrative treatment, 
working qiialitie*. supply nnd usee and the mat<‘rial studied. 

GENERAJ. PROPERTIES 

These include colour of the wood — both sapwcHul and hrartwood, 
harfliiess, specific gravity, mloiir, lustre, grain and lextura. Explanatory 
niitee on those proporties aro given below : 

Coloui^The coloiuf of the outer portion of a log or sapwooil i» usually 
lighter than the inner or central portion known us heartwoo<]. The colour 
dbtinctifla b not, however, present in ail spodee. The sapwood, being subject 
to sapstain is often discolmrted particatarly in !oj^ which are kept e!q>oseil 
for a Jotg? time. Tho eoloiir of the heartwood varies to a great extent. The 
preduinuiani colour throughout the log may Ix' white an in gutel, Tnnrto 
nudijtora or black in the centre as in ebony, Diorpyrns s^Rnum, Again, the 
tiotonr may be uneven, showing altoniate, light and dark coloured band* or 
patches on the end eurfkoc. Tlusso timhera when i-arefuBy converted often 
produce beauiifttl figure {Pi. C, HI PI. D, 3 S J. 

Sonietimes the colouring matter of thr wood comes off in contact wjtb 
water. In fact, before the anilme dyes enme Into ubo. the heartwood of some 
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species beloaigiiiB to the Legt^tninonat (uid Moraceae wo* the eonree of flomo 
oommercisT dyes. Ocossionfllly the water extract of aiieh timbeni sbowa 
lluorcsoeiioe wliich may be vety pronoimijed as iu Ptsrocarp-as. 

However, the colour is a diaracter whioL should lie used with great 
caution for the jdiintification of wowls. Here exparicuce oouuta more than 
any other factor. The colour not only varies from wood to wood hut also iit 
the same wood. Marked changes due to es^msure ate also not unconinioii aa 
in mulberry ( J/or«e epp. ) »«d tetm ( Cairela to&nn). Purtkor* due to the 
absence of any univerealJy accepted HUtitlarfl fur doHCrihmg tlio etdours of 
wood, there is likely to be sooia diffeniiuio of opinion in tliia respect. 

Hardness—Tlifl eustomary physical laboratory teat, for kardnetis consiats 
of flndiug the peflistance which woofl offers to indentation. However, in all 
our descriptions har^lnesH has been tatimated from the res is tanee offered by the 
wood when cut by a sharp knifo across the grain. 

Weight — -This is based on the specific gravity determined by the Wood 
Anatomy laboratory. According Ut the usual practice at thm Iiii.stitnte, 
the Timber Mechanica Branch supplies the spwlfio gtiivity and weight of w'Ood 
to all other branches when rafpiitud- In thb case a deviation had to he 
made. The data on speoiilo gravity at present available in tho Timlier 
Mechanics Brancii are cotifinwl to some 300 species only, whereas, the number 
of specios for which specific gravity is ro<imrcd for the writing up of tho book 
is 1600. Since tho Wood Anatomy Branch had to find out sjKscifio gravitj' 
of the raniftining 1300 species by a method in which a single eiandnrd snto 
of the wood specimen coiitd not ]Miitsibly bo used, it was thought adi ianble to 
determine t.hespoeifio gravity by u well-known method for all the ICUO Bpeciea, 
Tlio details of the metliod are given below. Hare, it may be pointed out that 
the data on specific gravity fur 300 spodea colicctod by the Timber MeoliamcB 
Branch liave been incorporated in Appendix I okmg with other test figures. 

The method used for determining specific gravity is tho one given by L. N, 
Seamun in his pubUention, “Mechanical, physic^ and structural properties of 
wood grtJWTi in lnfiia“. In this method, tka wmmI sample is weighed to the 
nearest 0 10 gm. For findiug out thff volume, a receptacle filled with anffieient 
quantity of wator is weighed both with and without the speoimoii. Tho 
specimen ia completely immersed in water with tho help of a needle and kept 
in position by- a clamp. Cure is bikmi not to allow tho s^imen to come 
diieclly in ouiiUct with any part of the receptacle. The iliflcrotico bc^wocn 
these two weights ^ves the weight of water displacod by tim sample. I maUy 
the specific gravity i» determined by dividing the weight of the wood sampEo 
by the w'eight of the water it lias dii^laeod. 

One of the defrots of this mctliod is that the air-dry sample absorbs 
water when immeraod. To raujUnize this, two procauUimaiy njcasuros are 
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talceu. Firstly, tlio specimen is dipped in water tefoire' it is immersed in tlie 
vessel OTTecepteeb. &e««>ndJy, the weighing ib done uh iiiiickiy ]i«Biiili!ir, It 
b re&iizefl that the method is net perfect, esiiecially in t he case oF the light 
anil coarse-textured woods wIUdU alMorh water quickly, Kovorthelftis for the 
tjpee of specimeDs at our dUposid, it has been oonsidered to be most sntTulile. 

It is custoTTiary iu a book like this to classify wochIs based on their we^ighi. 
There are many different elassiflcatijuns of Indiau woods by different worketii. 
After giving full coneidvratiou to all the existing claesifieBtiiins, the following 
has been drawn np For this book:— 

CUtsi Specific yravUj/ 

Tery light (Papita class } ... L(^s thnn *35 ( below 21 -Si lb. pet cii. ft.) 

Li^i { Semul class ... *35--56 ( 21-84 to 34-32 lb. jier oti. ft.) 

Moderately heavy (Teah dass> ... * 65— 75 (34*33 to 40- S lb, per cu. ft,) 

Heavy ( Sal class ) ... ‘75-'l>ri ( 40-8 to fift-3S lb. per cti. ft. f 

Tery heavy ( Sundri class J ... More tlwm -95 ( above 00-28 lb. per cu. ft,) 

Lustre—It » well known that some woods like diiokrassy ( CAuJtmjiu 
tab^UaeU ). kokko ( Atbiszia htbeck poon ( CetUypfujUum spp.) and jiatinwiHid 
( CUoroxyion ) sliow charACieristic tuHtre or Hhreii. This is duo to a 

apeoial physical property of cell walla which reflect light. All vvootb, howevor. 
do not have this property. When proaout, it is of conaiclcrable value from 
aesthetic point of view and can be also iitilizef] as a dtagnuslto feature of the 
wood. 

Odour—All freshly out tiintiers loft, in the forest for some time give off an 
odour. This i* duo to the forraoutation of varboli^xlratcH deiNtsited in the cell 
(Sivitipa and ift, ihUFrcforo, of iio diagtiostic value and has nothing to do with 
the charoctetiatio odour peculiar to wme ttnitH}Ts. However, some timlxuit 
likotleodar (Cedraa deodnm J^wndalwooil () and teak ( Tuctema 
^ndit ) have chaFacteHaUc odour which bt very iisofiil in idontificaTioD, The 
odotir in such rases is mauily due to resins, oiU, and otherehcmical doposits, 

Grain and texture—These terms are often eareleasly uswl oaiitnng con- 
aiderablft confusioii. Grain ndates to alignment of ce}[», fchiit is, w hether ihcv 
are (rtraight or iwiaUd iu wilaf-hiH to tlie axis of tha tree. Texuira applies ti, 
aiiMJ mid diatribiiiUui of ct-ll elcjuenta in a luiit volumo. Dsiinlly coarMi^icxtiirHl 
woods like gurjan ( IXptcrccarpu^ spp. ) ,iijd < Snhmtiu mnht^rii^ j 

are rougji on the aiirFaco uftor coiivemion. (>„ Uie otlo-r hand, in wiexls like 
axlowowl (jlJwjpidSMS foliyfjJw ), hai.lu { .ddfwi rWi/ofiH ) auj Handalwowt 
(Saitiflluwi itUmm the U^itiinr is fnu, giving a ouuwtli U fl Apart from 
idontification, these two pTopertliw am of uyiirtiileraJilo valiiv to limber users 
Much depends w. t he grain and tcxl ure of a woo.1 as to wJiothur it will produce 
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a Wutiful %ure on LLo panoU or not luid whether it cau bo giron lui oxcdiont- 
p4>liHh or finiah. 

Figure ih wood—Ueoally tunbcxH obow hoiuo luarkiiige or Heaigno on th« 
Joiigiluiliiukl otiriaDe ikner orjiiveraioiL wJudi are known as iigure. But only 
a few of titetn have figure of sufficient beauty to bo of decorativo value. Suoli 
figurt<d tirnbors axe oiploitod with atlTantage by the high dass cabinot and 
fuQiituTo makera Figure In wood i& caused by nnatoouoai and other foaturee 
sudi aH growth riuga, the liature of tiio grain, oonapicaonK raj's, paronahyma 
pattern and chemica] deposits tliat the ccUs Domain. Tho last factor plays 
a much more important part in tropica! woods than in temperate ones. It 
is not 00 miioh tho amount of chemical depkosits but the variation of depoaite in 
different types of colht and bis»ua&, that U important for the production of 
bcauLxM figtiTo. With oxiicrk'uce in conversion of timber, backed by a 
knowledge of tho anatomy of wowl xwuoemed, one can take advantago of all 
the factor* and bring out flgoro not only in pLiuks hut also in vcncera. 
Typical CJiamples of figure in Indian woods as seen on the Juiigitudinal surfaces 
are illuutrated in plates C aixd 1> { figs. 29-40 ), lu diickraasy, Chidira^ 
tabularie I fig. 21' 1 the figure Is due to Lhcmicai deposits in ultemato layora 
and thcrav-tlooks, while in laurel, Termnatii$ totn$tdo$u (fig. 31 1 aud sissoo, 
DaUurffia sut»ot> (Jig. 3S), it isi cauBed by growth marks and variation in 
iloposite. 'I’hc occticrcnoe ol deposits in jet-bbek 1>andB or irregular patdios 
in Andaman marble wood, Diosjttjfvs tttarjnoraia w responcible for protliwaug 
a highly omameiitjal type of figure. Poon, CatopftffU»t» itiophyUum { %. 33 ), 
mabai * iJAofCrt ^fcwfiwijtsa (tig. 34 ) show the cliaraocorLitie ribbou or sttip* 
figure riisulting from interlijdicibgmiu. lu the case of mango, Mangi/sra 
intiiai ( fig- 30 h ami kokko, vllhixib leifipic* the striped figure snay bo modified 
to give a ijuiltc<l ap|w;iriiuuii; duo uj wavy alignment of fibres, A hypioal 
example of the efft-ol of ourJy gfain Lraociable to mhiute uiiduintiou in the 
direction of libro arraugcmeiit b shown by mahim, J/odAwwi ifds/trfw ( fig. 40), 
Figun' due to growth rug^ ia more conimon in non-fserous and riiig-|w>roii8 
womb that! diftuw poroiut woimU and is soon ks Ijoat atlvanUvge on the taiigca- 
lial surface of Iward face. t!liir. Pititut nu:bur>jhii { (ig. 3» ) and ulm. Vlmita 
nxiUivAiuft/t ( lig. 37 ) are good oxikmiilcs, Some timbeis like oak ( 
spii }, an-i VftniUUi iwitlJt ( fig- 32 ) lukvo bitgo Jtud a>ni?pio«ou« rays wliicfi 
show as pri>miiw‘ut fieeb* on the 4 iubrter-(<awii boartb uxldbiting what i* 
commonly known in the triwle stiver grain. The pn>em?tt (»f broad, alter- 
natnig layer* of parejujliynm luul fibres gives rUo to a heamifnl typo of figure 
catlwl Iiartridge Jiinttluig whicb may be often etjen in timbers fiko silver grey 
woml, TcrHuWift and Ctwaiajiitiulii (fig- 3.'i). An oswptiouaiJy bcauti* 

fill ty pe of figure know n as bun or burl ts ptoiimwl bi abnormal type of wood 
fom^ in wart-like exotcsoonijos of tb© trunk or a large branch as ia And aman 
padauk, Pkrowrjrtw daiiK/giouU* ( fig- 30 ), and walnut, Jngfatut regitt. 
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GROSS STROCrrURE 

For cloikr lujdflratanding of part of n ptwit conatitute® woo(I,oub 
mofii refer to aome etauduMl books on botany and eapeoiftlly on plant anatomy. 
It Trill siifiSoe U) say bore thnt the aecondary xylem of the perennial plants is 
knotm an wood. The woods dealt with in this book oomo from both conifers 
and broa*! leaved trees. Anatooncally wood is composed of minute tubodiko 
<» 1 hi whoae sise and shspe vary considerably. Two main grou^xi of timber are 
recognired namely non-potons (Pi, A, 1 and 2) and porous. Again, the porous 
type has been divided into two sub-groups namely, ring-poroiiB (FI. A. 3 ) atid 
diff uHfe-porouB. These elaaddeations are bared ou the preaence or abeesoe of 
pores or vereels and agsin when pore* are present, on the pattern of their 
distTibntion. The non^porous nn<l ring-porowi woods usually exhibit clear 
growtl) marks indicating the la^'ors of wood that are laid down by a tree in a 
growth reason, Dcmare^Ltioii of there unuks is duo to the difference in ike 
bistsues that, are formed duruig the early and the late port of the growth season. 
The tissues that nre laid doan during the early part of the season, are known as 
early TroodrOnd thore that are bdd in the later {tart of the st'Oren, as late wroad. 

Growth lings—^'I'ho greater the difTorence Itctweoii the late wood and the 
early wood, the more prominent is the growth ring. In noii'pornns woods 
only the marked <iifr{!reneo in the sire, shape and eeU wall thickness of tire early 
and the late wootl tmchelds producee the growth ring as in deiKlar ( C^drus 
d^odara ), and eUir { Pinuf rorburghii 

In ponui* wood on the nlher hand, the niintooucal stniutures responsible 
for true growth rijjg uro many aiifl some of tiLeni nre given below. 

( a ) liiiig-porous charecterB as in teak ( Tectvmi tfrandk ), jarul ( Loiter- 
slnxmwi JiM ragituuil, mulberry { Aforus ntbn } and persian lilac (ATrlm 
<»aed««KA). 

{ 6 ) Scmi-Ting-poroua charooters as in towi ( Ccdnilfl lootvt ), wivhiut ( Jng- 
kms rsyia ), bal& ( iform kwripob*), bijarel ( Ptrrocnrjms martnpium ), ontl 
Andaman pudauk ( Pt^roatrpw ikdAcrgioidss >, 

{ f ) Initial parenohyma ns In laurel ( Tirmirtaih tonttniota ), mahogany 
( jStribfcnia macrophylia ). satinwood ( OhtoraTylm iiiHfltniii 

t d 1 Terminal paioochyma as. in magntdiji ( Jfujrno/ia cJtmpbeUii >. champ 
(JfibAciid champaco ), 

1 1 ) DlfPorance in sire, shape, arraagment and celUwall thickness of the 
early and late «i»od nbrea as in thitka (Pmiiwst burntanica ), kusum IStMeitluttii 

Irijujm). Greimaapp,. AiWaia spp., AoopewsjwBpp..a!id sandalwood (.SuiiMitm 

(/ ) Difference in sire and frequency of vessels in early and late wood os 
in Afoasotuo efipikae, Borweih'o semdo and many oilien. 
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Tho tridth of the growth liogii vmies ia different spo^JeHond even in the saitui 
8pe<uee. Tho mie uf growth is oontrulteil by Lite genetleol iiiako-up of the tree 
Olid tho envbmimontal canditkiiis in whioh it grow^ What is cuusiiiemrl to 
bo fast gniwth in ono Hpeoiea moy nut t»o in anothor. From iimutioai point 
of view^ it can, liowover, bo said that Uh> fast and too slow grown tiuibors am 
likely to bo weak 

IL has been kuuu7i foe a long timo that slow yrown nun-poroas woods aAj 
trsualij strong. Tho reason for tliiii has been foimd to be that the voluttio i>f 
late wood, in tliia group of timliers, rotuains more or less constant irroBpocUve 
of the width of tho ring . More the niimlier of growth rings per centsJnetre, 
higher is the precentage of late wood and stronger the timber. But experience 
has also shown that this Is not always tnte. Some slow gri^wn mm-isorotis 
timbera are unexpeetedly weak. Anatomical investigation of these tiiiilsure 
has revealed that the vmiline of late w'ootl remains constant only uji i«s a certain 
numboF of rings per centimotro beyond which ita voJuiite also (lecroafeeti along 
with the reduction ut tho vriilth of the ting, bt .tndjan spruce, Piem 4mithiann, 
we have fciuiul out tliat the slrmigeat luidier ta prfsdueed witoiv Uie rings vary 
from 7-I0perinch (approximatrJy Jl-fipercm.)and iJiof. thosprueo wood with 
less than 7 and muro than i H ring^ per inch is liksJy to be weak. 


In the ring-porous tuDl>er, it is just the other way. FasUw the growth. 
atrongCT is the timber, in Ihis case, the volume of early wood roiuams more or 
less constant irrespective of tiie wtd tii of the ring. Bii t cnee again we lind that 
too fast grown ring-porous timbeni are also aicak. This is doe to the fact that 
the cell-wall of tlic late wood becomes unusually thin as a result of last growth. 
In the ring-porous wood of teak { Teciom fffundie ) the strogeet timber haa so 
far been found to bo with growth rings varying from approximately' -1-12 per 
inch ( about 2-0 per om. ). It is doubtful whether teak w'ood with leas than 3 
rings per inoh will servo any purpose for which stnuigt.h k ounsMered to be the 
Tiiftm cTiterion. On tho otlier hand, it i» a common exiwrienco tlrnt oxtromdy 
slow grown teak plank will break under tho presmire of ^gers tike a piece of 


faiscoit^. 

Now, in the third group of woods namely diffuBo-pori>ua, the rate of growth 
jnav or may not have imy relation with strength. Tlie dilEculty in this group 
is tliat growth rings are not always well marked due to the abeeuoe of wpU- 
dehnod esriv and late wood. Tho variation in the amount and distribution 
of different tissues brought about by a change in the rate of growth is also not 
yet clearly understood. The problem k a vor>' compheatod one and will take 
a long time to solve- However, some preliminafy investigatian^ done at Debra 
Ihm shows Ut»t the effect of rote of growth in difftise-porous hard woods is not 
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lIuD eaiue m aU spaciea. SoniA tiDibcig [Lka ^noj^i«dU3 sjip-i Atajh mnnwiloUt 
ChloToxyUni ^i*»al<iua aud CwdUin i-ntcgttrinvt do no I aIiow iiiuoh vuriotio^i in 
«pcoific gmrity duo to tho cliangija in tho r»to of growth. But thare ato other 
spociea wJilcIl give tui fltitiroly difToroni' picture. For ht&toncc, in HahnuOa 
mitktbrimAJid Stf.rctMitc^mpmvhttt,iatitgrovrth ii»osuiocmted u1th a low KpeclEc 
gruTity due to left$ qii lUiitty of coli-u'uLl malerlu I per itni t v nl umo. Frain ana to • 
mtcul poiiit of view this ia brought shout bj' iucreiue in parcnchynia and ray 
voluiti e, and decreasein ibro wall thkknesu. The Umber couaequcntly boouiueit 
weak. Again in aouie timbina like iaure] { TtftrntttUm totmntosa ) and dijatnp 
( .Uichtlia chf*mp<t&4) extreme alow growth produced spongy and weak timber 
juaudv due Lo increase in pore volume. 

Mewfciou may bo nuMio liorc of Lho auatoinioal struoturesi whioh aomutime 
give tlie improfiuiou of growtli rings but are not actiiaUy so. FsIm growth 
rings found in nan-i»oroij» wooiia like ciiir {Pintut rfiximr^hii J, fir ( Abi^ i»ndroti ;) 
and spnicsc ( l’ierMJ»*mihiam ) ore due to the presence of tljiek-walleti tmoiidtis 
in fcho miiJ<Ui! of gniwth ring. Siudlariy hi iiic case of ring*|Nirun 3 or iteniering- 
poTOus woods iike U-ak ( Tceivna f/mmtiti J luifi tonii ( Vt^trtja looiui h a clmnjre 
in the tlnclun.'ss of t he fibre wnlls products I'alac rings. Further, HOiuc mem hors 
of tiie DipterocafjmCfiae like Ahana aiui ilojtca ami those of iltliuc&te. like NKnt 
( fWfvio lotwin ) anil whiia cctiar | audahciripitoi) ahttw ront'mtrio 

rows of giua ducts wtiich give the imjiresfion nf growth rings but actualf v have 
noUjing Ui do with the true gcowiih [iiarlui. Occasionally gelatinuua 
develup in wmcentiic ttaets in tko woods of some lauiiiiea liJ^ Att 0 omti»w 4 te 
Ldtmiicaui, /rf^Kiitj'»uw»tr, etc., giving the iinprecaion of growth iiiarka (PL C, :J7), 

Vessels Of pores—1 ji jaireiW'woods, Uic of distribution of iwres h 

often cfaaroGteristia ami ia, therefore, tahen ail vantage of for tlie purpose of 
ciaisifioatjtm oiid ideniifioatiou. I’iie riug-iwrous stnicture ia due t,i the oon* 
ceiitratifai of large purts>ai thsisiTly imrt (d the growth ring, and the into poms 
aiu iisiQjiLly much smaller in sir* than the early pores as in imdbcjTv, Monu 
in/firu 1 Pi. A, 3 ). lii iiKwc wwla. the pores aro eiiW singlu ov in "muUiplus 
in <1110 and Uie bauiu Liinber. There are. Iiowuver, a few wiKuis iu whiob fmns 
are oMslnsivciy or iFreitoiuiiumtly imlitary as in XuitihophyUmii JtavesfcTu (PJ 
A. 1 ). 1'iie way tho puro-multipLis are dwtribmtxl makes it eauy to clt^iifirv 
Coriain Luuhr.rH. Li Hidtroxittim iottgi'.jKlitJttSujm, the imwih are jji fUiliat midli- 
plea, wlfilw iu irp,nw»n»r«s app, tliey itre in Iniigmlial tnultipk'^ (pj. A, 5 ami ll) 
Again, the dbttibntion of ponw stiiiveiimes is net strictly 8j>caking in'multiples 
but in clusters. 1 tore a hunch of pores of small «i3tc are |■lack<Nl up together ns 
soiin in Po^wiruf arf£cid«ftt (PL A, 7 ). Smim difTiuw-iwmilJj wnmls show a ratimi- 
iy oldupje amuigetiitmi of imre*. which is typical of Cn%%(froa Hpp., 

/erroi and Qurre.^ spp. ( PI. A, ). Some of theso aimctnreai may not alwava 
be chanicu-fijtic of a genus or a specks bat w ith oxjwricuce one cau proQtaldy 
tiae the distributiun 'if iwres for chtssificaticui anil idflutifieatbn There b 
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imotlier dL^tributzon wlizoh d;^ alsw 1>o ussd with profit, tn the 

ffliubli potes arofacmd in elii.^teri}t whioli filiatr »tendvcncy for obliipie lii^itribution. 
A$ a ihcr imtira rlj^tTihutmii giv^ tha iinjimssion of a 

structure. Tbia ia beat seeji in the woods of O^mtnihus 9^imvii (PL A. U ), 
JHammm virgaiu^ junl ^kimmia laurtufla. 

I'lie ni?.^ of t.ho pore$ on ^en ou tho omJ attrfikoo la alao of value in ulosaffi- 
oatEcm. Single the actual mea^uroment of th« of the pur^ iJ4 not ahvajTt 
posable in the fioW. w'o have made a pJas^iifictition from prsMstlcjil point of viow 
aa givcia IjoIow — 

Ip ^wy large to largo Outlinia ili^trineily visible to the eye. 

2. Moderately largo Viaible to the eye, but oulUned not 

dLstlnotly visible. 

3* Small to very small Kot viaiblo to tlie eye. 

Afiort ftom size mid patt^rm of ytOTm, fomied on the end surface of the 
wood, tljeir frequency ia ako of importaitoe. Prequemey wa^-s determinorl by 
t!ie method giva:i in BulietinNOpiiS of tfiePomjfc Produut^ L*boratory, Princt^a 
Kiaborqugh, England. As to the tranafatian of oliser\'atlom i«ti> 
tenmt we have i:EaeiJ the olasoifieatiou made by Ofiiittanay^^ 
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Dopfljwling on their sizo» the [Kires are mnially ^'idble on tho end snrfikcc 
aji hole^. Tho outline of the ptiros* varies from raiind to oval in moiiy tioibera 
but in iiOJne it ia ^ilmnMsteFtetJciiliy ritlirr nnuirl or m^ab In die latter tiwe^ 
the structim^ boconies val liable for olAssiQcat.iDn. As a rnb^ ^^esMels or pores 
in the Mpwoofl o|>enp while In t he beartwoml they may either remain open 
or become occluded by dcjHHitii or tyh^e^r 'rhe ilejvi^is tKUisist of varioUft 
kinds of inHHtaiion pTfuiucrts mxd may range in ootnur from nhalky white* m in 
kanjii ( IIt^opid<f^ J to dark mliibih-hr^^iwii in timbcnii like^midri 

( Jlf.ridirfa ff|ip. ) and mahogany ( Sunrit^aiti spp- f- OcmftuMmlly the deposits 
may form ati tnimli its 25 to Itn pi^r <N?nt by weight nf tlio wtkh] oa Ln reil t-ntcli 
( Amcia cAuwdro ), Tyloses axe in growtlui fmm the Hurrouitdlng |utrorMiliyma 
ooUfl Into tho vesael cavity and may oomplotcly tdock tlin via^web a^i foam-like 

J. U, M. Pni|.«) •taiiiUnl. Ciu uniuj^itl iri.kj<e* Unl In ilMrrt9iln|c wujtti. 

NWhI. £4, l!Kt3. 
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Bias* bi sortie tlmtiers- When tyloses at* fllmmliiDtly riovoloppd as in sal 
{ Shoreti rcbunto ), jhUigan ( £fiAt<«a fjrctTidis 1 aiul gamuri f Otftelina itfborm ), 
thej’ curistihite a striking feature of lUagnosttc value. When pores are latigo 
they show up on the Itiiigitudiiral siirfaiTe as grooves nlong the grain wliiirh am 
known as vessel linea. The liCd^romtiuJl liet w'oen two t^itliglloim venae! nieuiheta 
inay be itjniple or IruUler'like. The laitut is tleaerihoil as scalarifrutn and may 
aume times bu iseen clearly on the lotigitudliual surface of the timber lutiJor 
hand litns as iu Mtliotma spp. ( Pi, V, ) and aome woods of the Atagndiioeeat. 

Parenchyma ot soft tissues—Tlie parenchyma cells are usually of a lighter 
colour than the 0bru« wliich form (he hulk of the wood and are thorefore Keen 
rlistinotly on the end surface. Tlioy are distributed in many wava and the 
pattern they form can lie coityenjentJj uiiCfi for tho elassificatioti of woods, jlt 
present, there is considerahle confusion in literature as to the way they are to be 
griiupcd. For a olear understandjrig of ihe terms used in this houk it wouht 
ho d«urabIo to deling them iiore. 


Four main types of parenchyma distribution under lumd Ions can l>e reoog- 
nized, nanioly ( i) initial or terminal. { ft ) upoiracheal, (m ) purat rachea] and 
(»w } li&ndod. Thcao are hrielly tlescrihiKl below. 

Initial or temtirial—In this type, |iarcnehyma ia visible under the lens as 
fine or aomewlmi thick linca delimiting the growth rbiga. They am termed 
fuitfcrP when Ifdd down in tlio beguming of the growf h aeuauii as in all ring- 
pOtoUR uiul («>modiffiise.(>oro«» wcmhJr like laurel, 7’cnnitiu/fa himenicua (PI, B, 
n ). Tlieir pn^scnce in diffuse porous wvHtd has boon found to he much more 
frequent thtm at first t hougfii. In faot in many fauiiluvs like AfdiactfK and 
RiUtienUi the ftinccntTie ImhuIb that occur at regular intervals arc mostly of initial 
parcuchyma cells. The term iurmiVof parenchyma is applied to ihose cells 
which oceuras tiie Iasi. lUsiiRfi in n grnwtli ring as in champ. .1/iVIbiliu thainjuuui 
( PL B, IS ). neaeaTolira oarried out for the last twejity five years on living 
treea have brought lo light tmly a few tTiHi, w-hioh arc m the habit of prwlucmg 
Hii* typo of parenchyma distrihntion. In fact wo Imvo sfi far foimd it in only 
fuip foniily iianicly, iVevorlhoJoss. {j| many bofilu on wood 

artatomr only the lenmnal parenchyma fniuid becattso it has been in use for 
n lung 


Apotrachtal—When piwraichynia odls are distributed hi uuch a way that 
the palicm fomittl appt«ir^ t/i be IvTically indepcndt'ntnf the- toswIs or pores 
they arc cal[«i a,mltiK:lioal. There arc many sub-riiTisiona in this gtoup’ 
When api^trachoal imTennhyma cells arc irregularly fUstrilmtod amnug fibi^ 
singly c.r in a group of 2^ «tb, ihoy aro called diffuju. In «omo timbers like 
app. and 5c*iui« leufftcAff, the cells are uiortly aingle. while they aw 
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mainly in groupfl of in others aa hi f’^lo^t^num eonffiTtiftoms ( PS. B. ), 
Pttrencbvma pattern boM to l>fi diffmtc^a^ffregate U'hen the are for 

tijfl most part in ahitrt hrokeii tangnitial Uneit of Jl-S ooUs aft in XnnfAopAylvni 
fiava 9 C€n 9 (PJ, A, 4 ), haldn ( cunff/ofto ) and knthan i .HyminridiUijm 

axetUum ). Those type* often merge with the next typo known as refie«(<rtf 
in which fine tangential iinesi nm from ray to ray forming a net tike structure 
as in the woode of Anmivxaeac { PI. B, 11 ), BoTttba&feam, and ^faiv(^CM^^. FVoni 
the ilftfini tionn of tkofie Bub-gTonps it most not ho thought that diflercnt tbibera 
flhow olearly fUlTerent pattfTna and the clftflfllficati*>n, therefore. « eaay* This 
is nob the oaee, In faot, many fciinbefsshow more than one pattern of thin sub- 
i!Toup Por instance iusemal (Sfilunulifi BKiiafinrieo J, though the predetminant 
pattern is retioulato, it may ofttui l>e iliffttw-aggregate. Howev^w, there are 
some other woods like walnut aiifl thoao beloiiging to Annottacaae, where the 
retioiilato patbem is alwaya a constant foat.nre and does not merge with other 
types. Sometimes rreqiieney of (.heae apotracheaJ lines may lie naofu! in idemti* 
lioabion. Again, some genera show oharactoristioaUy thick apotranheal bands^ 
wiiioh end abruptly and are often desetihed as hroken apotracheaJ hands 
CalophyRum fPi, A. 8 J of Omtiferag axid Olutn and Atelanorrh^ea of 
0604 are well-imiowii examples for this of distribution, In some timlwis, 
lioweret, such bnntls may be more or less continnonfl as in banati (Loftkopatoltnn 
spp.) and chntian ( Abtoaio seholaria ). 

Paratracheal—When paronohyma ceils are aasofliatefl with the veeeeU or 
pores, they are cuilwi pari*tracheal. Like the apotrarhenl. the pamtracheal 
a{ij*> fihowB many pattenw. WIumi porenchjTna cells form a oompleto sheath 
round a vessel or a vsssal-multiple as in khair, Amcm ( PI. B, 14), they 

am termed as vofic^ntric. The term aliform or aye-Ut is applied wliertf pamira-^ 
chtHd pareuohyma forma wing like latt-ml oxteaisionB as in kotko. Albisxitt 
hbbat^ (Ph B, Ib ). Another characteristio typo is con/Iwwti |i»rentihym&. 
In this the ooalesccd aliform pamichyma cells form irtoguloir tangential or 
bands aa bi smidm!, Oit 3 f«»wdafi«rpimrf(wt (Pl. B, 10). The confluent 
bands may bo oontinumis or dtseontiniioue. When diflContJnumts. the struolure 
Isoftort callwi broken wavy bands ash*, rw/nfpwoi'w'ffl f Pi. B. 12 ). 

Banded—tu this pattern oonoentric layera of faaiidfi of panmehyma and 
fib tee alieriiato at tuoro or less nTgular intervals. W hen the poaitio** of t ho ves¬ 
sels in rolation to the parenchyma bands » clear and distiuot, there is no difli- 
vulty hJ describing the stmotorr a« apotmolieal banded or paratmeheal banded. 
But bliero are many in which it is ©xtremely difficult to say with cortainty 
Whothor the patfem Is mamly apotraulufal or paratraoheal. In suoh caaes the 
bands may be mt>n* or Icssnof tlu' name tliickiiMs as, or appreoiabty wider Hum 
the UJtervoiiiijg tibte layem. Some typical examples of the former are Ptciui 
S|*p.. JJottWum spp, and Cynometra spp. wliile the latter is well innuferated by 
Pow/owia gtffifn, and ffrylAH"** ( Pi B. 13 ). 
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Reys—The widtli, fm|u(4ioy «utd appQam» A(^or rays are often of ouDautec- 
abie dlagnoetic value but fi ik aot atwa;^'^ on eaey txiak ^ claaArfymyH&i won 
nil the end siirfaoe. In fJiia bimk Ihc fnJIoirmg cl»!«ifiimtifiu j« adopted. 

1. Very broad to brciad ... Prcimuieiit to the oyv. 

1. Moderately !)nia/J . . Diatinotly riaible to the eye. 

a. Fme to vei^' Um* . Not lisjhle nr just viaStde to the cyt. 

Ab regards fireijURicy only two olJt>>sea are reiiiogiiisoi] in this kiok. Raye 
are said to be widely spocetl when they are less lihon & per mm • and closolv 
spaced when mutt thaoi it. Li lietween t hwie ciaases a large numiier of woods 
fall and they arc descriiiftd as "fakiy obusely spaced ”, "not elosely spaced” or 
"Mmwwliat wixlely spaced’*. 

Vieibility of raya is not always the name in all woods. When the raw 
containdarkUh chemical deposita along with the atljoining tia 3 Ui<a, they do not 
gbow' up clearly. In tSiat caw. die flcterminutioii of their width, liecomcA 
difficuU. Special care dioulil. thurefoiv. be taken to oramine the rav tiaaites- 
on the nid «urfa«e. If in doubt., one misat examine the tangential attriarae 
M this helps to get better pcoture of the rays. Some wocmIii imvo very high 
tays whiob ahow up prominently on the rtuUal surface ptoflneing oonspieuoL 
ray-iiueka aud silvM grain 

Pith*fledci—Asa rentiUof injory by insoote, omain trees dovoiop imgalar 
patohea of abnormal patenchymatoiis tissuea embedrbd in the wood. The«e 
are known as pith-ilocka. Often these aLow up rather cfinupicuouflly againat 
the natntal cedour of the wwd and un board fot-e may \m mistaken for ream 
canal*. .\lth«>agl» one cannet i-lentily a tiniber nterely by the pith-dcuka yet 
their prCTeauw is of wine diagnoatie value, far aome w'Of>^ like 
and othem belonging to family ioaraonae are mow* liable tu form pith Hecb * 


INTERCELLULAR CANAliJ ()R DUfTS 

latwtellulai Canals or Ducts-Mauy plants are known to have sBoretort' 
™ll!i or tiBfiuw in their organs. S-imetimea the secTotciry oeJIs may ooeiir m the 
seetitiflarv xylem. In sunift eoniftTons woods like pine and sp^ue the reaj 
cMuds arc a const^kni feature. They are diatributetl both verticaJlv and radially 
in the same wiexl. The iliatribution orihe vertical nuin canals k often vhu«^ 
urriatio of some genera and siiecies atid can. therofuro. be *, V 

diagnoaia. Th«* arc of two types - (<) ami irregidarly distribnl^ 

M in spruce ( PI. A, 2 ) and pine t Tl. R. 2 1) - and ( 
atlrregularint^-alaasindeodarf C.dn«dr.foro 

are wry few and mmute and may often Iw uverlm,ked wen under IiaorM 
On the other hand in some pines the rosin canab beinjF Jare*. . ’ 

ncntly am! may give the uMpnasiou of {xito s and vwiflel |mt^. Ho'i^r’^h 
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72 lA [ncluOeJ njiltjsni: 32, roftimiiwH*. lype; 15, cowmiric; 2J, *av> anJ ,.v.jitonK>»ing < ll». 25 
'fejiriform ^omiort nPaicT- ItippJc V- Tenilun «ooiL 33. Comrit™m wrtod. 

3'^, Jue ii> rays i»nd djposit*; 30, huir; It, j)roi»ih iDarLv and vamtinn irt jeruMib. 

f All nut. «iz£ ) 






’COj-kULi iHC-fLll 


IJi. ilnO|ih^lluin 


14- .Sbrtta d4Ufni4:^ 





31. Cm«41k auula 


M aiiijiriTii I n 4 i» 


37v Vbnui -M ullJ^limii 





JA. rn^FmrpiLa aHMd 


3^. riiHi* mbiaT^Ji 


4ii. ^I#41him I■1lfq1|i| 


Filtut? in i«i-nch 1‘ 32, ilnt; iJJge fJiys , 33, 34 ntnd 3«i, itii 
itriKTufc ; growth rln^ ilcpmiti; .W, gr<twih rins? 
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a UtUe imwcu» one should b« »bl« to caiiiy diHtinguiflli the iion-poroiw wocds 
with twgotosii. cautLlft from thu porous woods. The radbl ^iu ciioiils of 
wriiferoas wiwb »ro gtoiumUy very nimiito and assocb aredistmot, oiiiy uiulor 

the miorwiJOp^. 

Some mirotis wowlfl idflo have guni caiuil« or diiot^. nlfio t*o 

^ ki.own to oc'our. Tho vortical typos arc grouped uodor two i^mdy. 

sbiale or short uotgoutlal groups or area as In Ui^ferocurpif^ spp* ! P'- 
and conocuirio ur lojig tougputbl Pura^Aoreo 

t PI- B. 30 ), QtJy I'Vff fivujilifi^ kuo™ tci Li*™ aingk ox bUq 
gonfcbi groups namely, I)iptf>roc«rjmea^ ««vl /rfsfwwrtflwfiw. 
ac<ntiraon fcatuw wbilv inIbolatb«rit oceura onlyoccawotuiUy iw ui llardwtiitt 
pimuOa. L^»ug tougoutuU grouiw arc. fotmd w many families hk^ Jhph^r- 
paceat, Jltdiate^, RtUaceae, f7oi/*Areff««ic, Hafimmclidacmt and 5t««!JdtfK60t. 
Thittie wrf wfttsu s<> prornim&iii ^ give the impression of growt i mar . 

U hGlicved that this tyi»c of gum duct is traiui»atio itod develops as » ot 

some injury to the cambium. The mdial tjT« 1*3 ui oouifew la not confined onlj 
to those tinihew wliioU have vertical tj-iH*s. For examplCi fadial cana # 

arofoimdinsome ineudieM of tim fkmUy AnacurdUmae., 

Jfomceue, etc., which *io not have any vertical gum ducto- hen the* 
a«. big enough .ta in Our>^ .Vpeadia# Ochr^fp^ 

/oJii«rthcy oaii be easily detectod with a hwul leiw on the langPUtial B^u-faM 

and usefuJ in classiflcat-inn. 

Ripple narks—bi some timbers the rays and other vertical tLs^Jutoi and 
r^lb are arranged iu stories to to to bring about, on the tangsutial surfa^ 
effocl of fine, equidwtaiit, wavy line^ at rigbf. .lugli^ to tiie gram. Tlitoe are 
known to ripple marks { PI- C, 26 ). As only some timbers chow tins leatuve. 
tbnv can bodily distinguialicd from others. Tim numlier of marts p«r ccnlt- 
metre ifl usuaUv a conaervatLve filature of a wtMjil and cau,ttieroforcJ>e utdized 
for ito diaguosia. ikoue of tlie Iwat examples <d ripple marks are Pt^oc^rpus 
F. mnrs»piuiH, iatoffri/olw. Chlufoiyton suWenta au 

.Vniwfcmifl (IcpiAuf ll’J-J‘ i n 1 

Included phlocm-The tocoudary -vyleui disease. I so far may be ^ 
normal bccaiiso a groat uiajority of the jH^tomual pUmis show this type of stru - 
t«rv which b tlw product of normal caiubial activity. Thore are. owoer. 

To which wo Bud mmiualoto structure. Here, dun to some mikJlowo 
^ni Uio camhimucuts off 011 tiui Inner side of the stem some plil-«m t.ism^ in 
XVlem cells. Tl.i. ia done with such reguiarity tlmt the anomalous 
** 1 * tjiwi. f»f Kt.TiiciuJro whioii IS Uiorv or lest* ujuform 

Wtondaiy xylmnjft ^ !ij»veciatoifi«i the sefflunUry xylom of this type 
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11 will be Aiffiujent if throe gioupe are rocognbuit]. Wlien tho stTMidfl of phJfMUn 
ju-o moro or leas uDifariuljr divtributtHi tiiKiwghout the wtwd, l!ie stTadUrtt ja 
cnilod /omtMinote ( PI. 0, 22 ), Tlw t-erm a^ocen/Kc ia applied when altciiiat# 
layers of phloem and xyletti run more or loss all rutmd the iiLsm { PI. 0, 23 
TJie aUemato Inyors of |thJoem and xyleui may sometimee be ocnmectod radjojly 
rir<ibUqiibly by phloem tifistieaand give rise a thiirj tvpe koown as ii 4 UM(e«Jies- 
( PI C. 24 J, 

Mechanical prapeTties—The properxiea of wood doait with in the appendix 
I of tltin book are eanfined to 


I ♦ 1 Spooifio gravity baaed ou weight oven-dry and volume groen. 

( H ) Weight per onhie metre at 13 pef cent nHiieture eontenl in 
KUogmnw 

(it* 1 Shrinkage per cent green to oven-dry. 

(a) HadiaJ 
( b} Tangential 
i c ) Votumetrie 
(it* j Static tiofuting. 

i ct} Moduioa of rupture, kg. per cm.* 

( 6 ) Modulus of clauticity, kg. per cm.* Both green and 

Bti-dry. 

1 r ) Impact Iwnding : Maximum height of drop of a 22-6S ka 
hammer^ m t'm. ■ 

I m } fompreeabti paiallH to grain. Maximum i^i,hing J™ 


F«r infornuiti.,.. «. ih. «eU™l of 

.poounon., the n»d.r i. rrfomd to..,™ .to„d„j to.n„„i „„ 

Wo b*. l*»d o, opootai™. tokm ftoo, S ttoo. of o.«olumtoMe Xo 

d«.l.X‘rTSrMjlLn3^ “ t.-'"" 

^ owf«». For .bo totowuo. ...oi.,, »Cb^r,!r::^ 

bj^ otw to«oo. *l„„ .vmiUMo Tbo .,to„^b „.to .„ppli«, Ti^ 

Moolwwue^ Bmnoh are given in the appendix I. wiulu the ,Ut? . 

urmn^e are incorporated in the liody of thi! book. ^ 

Wlmn iiifornuniiw on U»e meotianical propertiesof a wfMwl 
we ^ve given the aitvngtli pmporlios of ftS^ign UmtieiC^f J-*wtavadahJe. 
liavuig tiiora or kweiumilar anatomical etructuro This »p h ^ 

™ Mo. to .b. ,™.ibl. pn,p«i,o. .ro,;!"^'"" « 
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Scasonins—^Ijxforiuatioji on tbo oorroot moihixl of seasi^tiTiing o timliPr ii' 
for ilf oiHdejil uUlkatiozi. TUis ia moro so iti a «ouiitiy like Lulia 
wboR) thtifo i» ci)Hiiiiler»hIp sliortago of limtiora- The dafji so Ihr collsotod bj 
(.ho ScMMOiiing Bnuich of this Institute twr; for about iOh apeoie^ luid thwso Uavi' 
lieen iiKsorporototl in this book - Ad vantiige of pu b (ishod d ata oii foreign timbers 
lias also iKJtin taken, it hort^ it has l>eeu thought useful. It is well-kjiowu thai 

the prosoiiwofconiproaaiou wood tmd tcinsJoii wood in a log often causes uonRidur- 
ahJo difiiculty in. the weaaoriing of planks and soaittlings. CoropresaLon woofl 
IPI-C, 2:7 ) is found in mui-iKiroiis woods and cun bo soniothnes detected by the 
naked eye because of its dilfcrent look fironi the uornuil wood- It ulwaj's 
produces high and irEcguIur longitudinal sluinkage and leas shriukage across 
the gtwiJi. Teadou wood ( PI. C. 38 ) is found in woods of broad leaved trees ’ 
It cliaracteristtcally bhciidis muru Jongitudiually and Itsas transveraally thaiv 
uoruuil wfH>d. Qccurrwtco of these defects in timber liazi been pouitetl out at. 
the approptialG pbH^os. Furtbenuon*, under the desoriptioii of w(s>d, some 
anatomical inforiufttion line Iweiiuictirporatwl widoh is likely to bo helpful fora 
genoral asiscsssnuuH of its soasouing properties. For instsuico, whm tyloswarc^ 
profiwdy present tiio liiuber usually takes a lo)Jg time to s*>aaon as the pa-ssage ot 
molstnr^, in such cases, is usually slow. .ligain, when the vessels ore blocked up 
bv gums aiii!l aiiiulur dwiKwits, tho timbor is ratln'r ilifRcult to smsun. Presenco 
nf gum lillota, a-* fouml in tbo woods of DipteroCftryuA spp., makes the titnbt^nJ 
n.<fractory to seaaoimig. Cn tlic eauio maimer the peruentage of fibres and 
parenchyma colk prcscaii in a tinit Yolumo of woimI, dotorminra to a mwat cj teiii 
Ltfi ei4?$^miig proportitsa. 

Natural durability—The uiformaticm •mdet ibis head lias iiittiiily been 
siippUeil by the Wood Preservation Brunch, based mi the r^rd* of graveyard 
testa mmlo for many years ai the Forc^i. itesearoh Institute. Soitie forrai 
frfflceiw also luivo been goml onouglt to supply us information on this point, 
tafbrmatioii gathered by the autlnm during tim bist 3d yoaw on the natural 
durability of thnlver tliat they have come across, has Imcii i«oorjH*rat«l. 

Insect and fungus attack—tjource* of llicse data aif mostly the imbltsheil 
literature by Butomology and Mywiogy Branuims of the Foroet KosearcU 
InrtitHte- judicious use has alat been mailo of sumo information on timber* 
jiivea ill rproigi) lijt-<nratriin&- 

PteservaUve treatment-It is u common eaperieiico that the sapwnod 
of practioaUv all timbers periabes quickly. This indue to the fmigus and msec i 
attack on the sapwood which is fuU of food material in the form of carbehy- 
drates The heartwood of some timbers is iiatumlly .Uirahlo. To overcome 
this lirawback of sapwuod, it is ofwn totted with dilTercni preservatwos. 
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Leaving a few tlwbeis wlioiie beftrtwuod b imiuraDy clumble, Utt're an* uiiuiy 
Ut which the hcarlwo<>d alau dot^ not last very lung* 'nicise are nbn tixietect 
with ohfttnit'Bl imiaorTativea tw otercaw' llidr iliirabiility a»»d prijlnji" t liciT life 
ill acfrvioe. It may lie uot«i here that treatnbUity of heartwmKt b not always 
the «atue iii all dpeoic;!. Some are very cad Uy treatabh' with eomj>h>to |H»ietra 
tion like hoUuiig | Diiiterociirjim mtir.rticatpH* ) and huJlock ( wiyri- 

ocar^yt ) whilebioihetalike jhingnti (Lanmtt yrnndijt ),iiahi ( Hitsu-eUin tftrnda h 
Ml {ahirtvaroba^v >, bijasal ( PUiTot^urpm ), bialtop wood ( 

jatuniivt), and piney ( Hai'dutickiu pinmUt ), the lieartwnoil U very refnietckry 
to tTc*ttiiM?i»t, pRneitati™ tieiiii' practically nil. The LreatabiUiy of timlHir 
Is often related to the anatoniical Htruoturv. pitrtieularly the extent of develop, 
ijicni of tj’htsea, gum, resmi ami other cUemieal dopoidts. Iteeords of ehemieaUy 
treatod tinibeos kept imilor olMrrvatioii for years give vahiabh- informal inn. 
Thid had been done at the \Vood l^rBaemitioii Hrsiieli of the Forest Keseareli 
furititute Hitd nl pn^sejit iliirability ilata on trwjil.tHl tioilHiiv an- avadalile fur 
about epecieH. 

Working qualities—Tin* prn|a-^rtiesoftjiiitH;r that come lun.lerthb heailm^, 
are iiduatly assessiMl by auiual test in a well'etjnipporl w'ond workshop. What¬ 
ever jjiTormatiou available Uh the wikhI workrthup uf this fustituU' luis lK*e]i 
inwriMiratcd in Ihia Imob- Also the aimUindeal liescription of the wonrl 
is lurlpfiil in estimating the working <iiialities of sneh woods for w hioh no actual 
teat has been mutle. For this ossesHimmi. the si/o and Jiat dbnitoti of difTcrt^iit 
types of i-ellft. iheir ulignmujtl. dopisits, i-ti:., van Ik- nttlizif] 

Supply and uses—Useful infotnoitioii on the avaihihility of alunit Jtta 
tiiiibcre has l>ee» glvmi by the Indian Stamtui-ds Institufion publlcaljou on 
" ('lassliication of eoinimireial tini hers ami ih vir /i>on1 lik tribulb m " Troti w’« 
"Comrnim oommcroial timliers nf Dntia aitd thoir also givw valuable 

mrorumtiun on tins imuiiI. ‘ < ommercia! TimbT* ofluilia " by Paartfon and 
Brown gives some information on supplies s hicli U rather oul-of-ihvto. We 
have uaetl our exi^rjence and disvretiun in imtug jiiformatttm from the Inst, 
publicatbrn. In addition. “ West Bengal eouniierciul limticTs " by iMmwdhury 
gtvffa a«;uraU! in form lU. ion oh an sjKH-itm thai pow in West iteiigat. The lociil 
Boras w|wcially the latest ones like "TJut ireiRi of iiorlberti bongal ' bv l'o>wiiii 
and Cow an. ^‘Porwt Flora for Piliidijl. (.iiolli, (?or«klipnr ami Jiumlekhumi ‘ 
by Kaujihil, “Flora of ,\asaiii" by Kaiiphtl ami othere, and ‘^SSupplement to 
the Botany of Bihar ittid Drissa' by Mwmey have boon eonsulted for aiiv 
Informatiou on supply that they ctmiaiii. ['bese soiirceit have imi f.^vereJ ad 
the spoeifflt dealt with in I Ida boot tie- reiimirdng specie^ only distribu 

tion has been given without iifrcifimdly immtionbig the quantitjos Available, 

Infonnation on woods has bee,, gaihorLHi fro,,, vntions sources and 

titerainni lioth Indian an<l foreign. Riis jiw Im‘„ Buppjenumtod by the authors' 
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i-sptTii'iioe tu t ill- iahorwt^try whiiiv thousands of wock] samples are receiTod 
for ideiitiju^ation and ociTioc on nei.’is. In fiddition, the Supply Department 
of the Govnrumcnlof India were kind injotij^h to make available to us the records 
liy them during the la^t Worlrl Wnr on the iiiiie$i of various woods, 
A ear eft] I aimlyais of these retrortls has given iis much infVimmtinn cif value 
aideti liOA iH^ni in corpora tnl in the book. 

(jiformatioti thus collected is only for about bOd species, Por the rcataiuing 
s] lecies, hard I y any information is avai la bio . However, t heir possible uses ha ve 
be«i recoinmendori here bas#Hl on the geiteiul propertifa and the anatomical 
structure. The data whiclt have been taken into niiiBidwatlciu for determituiig 
ihe (irospeetivo uses are. niauily specific gravity, gnHit and texture, poro-sLio, 
[june-distTibiitlcui. |iercentaee of panmchyina, fibers and rays, ‘Prom a study 
of these chameteni, it is {Kisstble to tougbly estimate the stpength properties 
of tJuibetH aud have some idea of their suitabiiity for various uses* Some of 
•lur tintbort Hiiggest«l during the ladt war for tool iiandles wore based on suoJi 
stiirlies. The suitability of timbers for turnery articles isaHSrHJiatwJ with small 
|>ores. ttarrow rays, and scanty ■parencliyiua. 'fhe arranoeuient of these 
elements ahonlil bo very uniform througlioui the wood, othorwiso thotinibor 
ht likely (o chip off under the fine toirlfi used for carving, fluarus app. and 
sjip, art* suite bio for this purpost* Iteoailso they liave alt tlm requisite 
anatomical oli aracieristiua. Tliis type of broad classifiratlon of tlmheis hosed on 
their anatomy lias Imhui fiKind to bi* very ui^eful during tiio last, war. when many 
new or imknown timbers came Lntii the market, w’hose phy.iical projtertH'fl mid 
working qualities were not kjwwii at that time' Litter experience has shown 
that Tecominmwhitjonu iiimJi* tmsed on such classificaticitci were not far iiff the 
mork. Tlris, hcjwever, does uul iiieasi that the actual tost in the laboratory 
for detcnmniiig the proj>erties of wood i# not tieoc^irv. Knowledge of ima* 
tomioal Rtrueturu should In.' oihjiJ for only those timbers for which no daU arc 
available and that too iiautiouHly. 

Material—All authontio wood eanlplcs availabJein ImUan woml eolJectioji 
of the Forest Research Tnatitute imvn beeu examiiital for the protN^'^ih'nof this 
book. After the rlesoripttoti of the woods the number of samploa studii.'il for 
o»ohspecios is given. The numbers listed iudioato tho acoesaion number of t he 
«Hiiplea. Tlie hmality from which the wwsi lia.s Ijwn eolloctod is given after the 
accession number. The Biaieific gmvity of t he sample ia also given within brao* 
kota. The idea behind this is to show t he extent of variation in weight for each 
tq>ec!es ftoiu iooaUty to locality. For a few samides. it was not known from 
wliore they were collectwl. This bat Imen indicated by leaving r blank space in 
jdnee of locality. 

Bibliography—For the writing up of this book, a verj' large nnmlwr of 
hooks fliiii irttmiala Inith Lidtati and foreign hmi to bo eon sidled. The forest 
vegetation of India is mainly tropieal and has mtich in oommuit with tluit of 

1. K. JL t.Tujwdhinj' Mid S- & Chttt- 3 mj*s ttiort timUii* of Imlit, ImlM for. JifC. 
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Mftlaya, AMca and iSonth Amorica. TnforuiAtion uTailsbl*^ on Itmbnni and 
other prodiiftla of ihese eoirntrisa ia therefon? likely to be gpefiil for ptopeT nt!Ji- 
wvtion of the indigeaoua apwii^, Agnia, m the liiUs of nort hern India, then* 
are many genera like /IWsss, Acer, Bttuh, Picm, Piniu, Quertsm^ Ulmiu, etc,, 
which are more commonly found in tho lemperau* lonra nf Europe and North 
America. Infemuitioii Hvoilable on tiie U8«t of many of t hese foreign timbara 
ia therefore tiB**fiil for onr own speeien In view of thin, foreign literature iiaa 
been freely draaTi upon wheroeer nece^ty, particularly <tf Srmlilj-Eiwt Aeia. 
Books Ukfi Willis’s “IWctiormry nf rJmflowrmng plants and fcnm”' and UaUey’B 
Matiital of cultivated plauts” and Lawrencc’H '’Taxonomy of vnaoularplants” 
wora usefiil for compiling information on the distribution of fauiiites and genera. 
For the hifiirmatinn on specie, the following luiiian floras were «m«tantiv 
refiflTP*} t<i 

1. Plants of tho Punjab by (J. j. Bamber, Lahortt. 1916. 

2. The flora Sylvatdca for soiithem Imlio, a Vnls. by il. H. Beddonm 

Madras, 1869''T4. 

Flora of the Aka hUla by K Hisuaa. htdian Ftir R*>e (7^ a i 
Botany 3 , I, 194J. ■ \ f 

Tho forart trees of 'rravanoore by T. F. BmmlilJon. Tiivmuinini 
I91W. 

Indhui Trees by D. Brandis. Jjondan, 1921, 

Flora of tho Presidency of Bombay by T, (’.wk, I^mdon jun|- 

ikus. 

Tho trees of northern Benjml by A- N, Fowat! and,!. M {Sfraan 
ColoiUta, 192^(1 

Flora of the iipjxT (langetic Flam mvl of t he odiaoent Biwalik and 
aubj^himalayar. trants. » y<,U. hyJ.K D„ihie, c«lcntta. l!Ht3_ 

■|’hGlh,ra.>ftlmKilgiri«ndPuh,ey hill*tojw, nw bvp F Fvaon 

Fkmof tl..p™i,tacv S, L™ul™,. i#ir,_ 

^or^^ tUaofCjhola-Najamr. by 11. R, Hanua. tJalctu. tpio 

Ttesmptive list, of trees, shnibHandm-miomic pJanteof thoSoiubera 

^oencra, by H. h. Haim^. Allalmbarl, UiJH 

m, Theflora of Krhish Endiu. 7 Void bv T Ti Ur.^!. t 

IRQ- ” ’•> I-*- Hooker. London 1872- 


3, 

4. 

n. 

9. 

7. 

H. 


9. 

1(1. 

LI. 

12 . 

13, 

14. 


I«. 
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tT> Fnrmt for Pi!ihh.ii> Ointli. GinmUiTiiir mu) RuiuiflkiiHuii l>v 
P. Ct KATgtlal, Atlahabiul. 1933. 

iw. Flora of Aawm, 0 Vols^ by U. N. Kaujllal, P. <?. KafijtLal. A. Da* 
Bitd C. Furka^'nstha, ShiUong. lii. 
lit. Forest flora of Iho Chakrataj Dohnt Dun aji*l Saliartuipur foreni 
iliTiificMut, United Provinces hy U, N, tCanjilat anil H. h. Oupi a. 
Calvutta, 

20, Forest floro of DritisK Burma, 2 VoLs., by 8, Rrins, UnluntUt. I ST", 
SI. Siipplemont to the Botany of Bihar and Dii^a by K. Mooney, 
Ranohi. 14)»0, 

2S. DcscTiptivo list of trees and stiml^ between the Ganges anfl San la 
River by A. E, Owiiasuui, Naini Tal. 1033, 

33. A foTCf;t Doth for Kumaon by A, F. Osniastoii, Allahabad, I lt3T, 

2-t, A forest flora for (he Punjab tvjth Haiara and Delhi by R, X, 
Parker, Lahore^ ilHS. 

21), Aibtest flora of Andaman klanda by 0. R, ParkttiKOii, Simla. 1023. 
2$. Bengal Plants. 2 Vole., by D. Ptaiu, Calcutta, 1003, 

3T. FloweriAg Planta of Tiavancoro by M. Rarna Bao, Trivanflnun 
10(4. 

3k. Llfd of the more important trees, Bhrube, oUmlierd and herlia ocRDr' 
ling in the forests of Marlfus pFCMidenoy with their local nanic«9 
by V* X. Soshagiri Raoand M. H. Krialumawamy* Ma<lras. 19+1. 
2W. The trees, shnilw ami woody climbers of the Bnmliay PreiddentTi'j 
by \V*A. Talbot, Bombay, 1902, 

.10. Forest flora of tlio Bombay Presidency and Bind, 2 Wls., by W. A. 
Tallwt, Poona. ]fK)D~11. 

It. Silvicrultufo of tnilian Trees, 3 Fok., by R. S. Trmip, OxfonI, 1021, 
13. D^eriplive list of Irees. shrubs, elimbois and economic herbs of the 
XorthiTU and fierar forpst eirtleft. fktitral Provtncea, hy D. O. 
Witt, Allahabad. lOtfi. 


Diar)dition,a1ij3tof(iele(de<l bihlingrapliy tsgivenatthoend of eauh family. 
For the books, the year and the place of pviblicatlon arc givim. Tlie names of 
the journals aro abbreviated nocordum to i-bB JU60 edition of the *'^Vorkt list 
ofaeiontiiie jiedorljeak" Tbo naine* of joiinuds not include)) in this list art- 
given in fall 

rU.USTRATIOXS 

Frontispiotsi la a oompoHite photomicruigrapli of toak showing the 
tuiniite anaiomtcai structure as .-wtii tot all (ho three sarfaccs — cross, 
tongtmtial and radial. It is hoped, this will enable readers to get a three dimen¬ 
sional picture of the different tissues that go to the foniiatUmof a block of wwul. 
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liTDtAy Woods 


Amnpof LmHa showing fur«!ft.c<i%xiraiiii four pJatoj) ( A, B.CandD } iltustraiinp 
the iliXTereiit luiAtumiculstrutttiresAtHl mrious of ligiiro iu wooii iu%< Eoclurl*^ 
i-d ill (Ku iatroititciioii fur riuy refurcriei*. At etid of t|jc Jitst vntiitiM^, there 
arc 30 pUteft containing in all ISO phtitoiii{t’ri.igTaphfr, Tlie«e sliow end-groJii 
structure uf timbers dealt ivilti in this volniat* at a magnlScation i>f alxiiit tuit 
lutf] are reprisliitHid from nogatiro priiita takr'n directly on hromiile jHiper from 
■^taiiier) sretions by tmimnitteri light. Such phoToTnicroj»raphfl will form a 
rpHutar featiirt' of the* forthcoming votumns us well. 


r.ENEUAL REMARKS 

IiiecMitliisioii. a few irnggestions iiuUofttius the tuay i.ht* informatifiin given 
in thin bouk can be utilized by ditfcreiit jiatlitis wlikb haitdle wootl in 
line form or lumther muy ruit I# out of place. Some jiracticat hiiita oti 
liow to identify with the jmlp of this book are tdttu defdrable. By refer¬ 

ring Uf the book, the fowsi officer «ill conn* to knuw abmit ihe physionl 
fjTcilic-rtics, the working qiiHiittm and u.^ of rbc fcitiitwr species that grow' 
Ui hm area. He may then Iw able Ci> iticjgee people to huy and nruLtn ase of the 
tmihem for wJiieh thero is no deTiiaiul now. Tlio industrialist by Tefeirtiig to 
Apfumdis in will !mj oblo to find Old M'bicli limhera fttv iniiHt Kijitabb for any 
{lartioolnr mdiistry. If be wishes to esUbluih a new nrstrl liased industry be 
iH»v n*fer to Ibe diutribufioji of rceninmondfxl s^ieciies grifuit to the botlv of the 
book »vnd decide the locality that woiibl be most sitilaldo fi.r tln-pnrpo^, after 
giving duo thought to tho rjtiwitiou of cheap Tran*fp*rt and easy storage of the 
mw maierial. 'Puttherniore. villagistvandspeeially t boiw llvLnguear foreat, will 
find in this Wk miicb information whiob will lu* of interest, to them. In evorv 
forest there ate at present many ainoll tiw^i and large slmilts which are not nor¬ 
mally ezploitml for wimmercial purposes. Some of these produce czcellniit 
t.iinWji and ran W iii.illzed locally for small scale bwluutries like match pencil 
ami lu'u-bolder making, toys. etc. Tbote is nl^u room for itnprovenMmt L the 
ftlremiyeidfltiiig village imiustrb^ likeinH««raotur->of . arts. agriouUiiralimple 
ments, and tmd !umdh-a. By referring to this, bf.turii&tH also can af>t an idea of 
themiatcmit^l sinintuTe of the M*mnf|nry sylem of the iHfteimml plants The 
variatiims found within ibe family the genus ur the species have all l>cen 
incor^unted iu l he book. Ifer.^ a waniiui; to the palacobotaffirt* ™iy 
out of plmu>. If they tty to i.hmtify fossil woo,Is based on the inacrosoopic 
< ™:rtpi.o.tH«td ttm photo.nmT^.gruphsgiven herv*. they are likely to go aairav 
A fossd womt cannot he identified by momrscopte examination only.' Minute 
microscoptcst^oturt^niust. he earcfnlly studkA bcfo« a fossil w^d can In* 
named with e«*rtai»ty, 

.,f «Hxt »..pl» «■!..« m <10,.bt. B, rofoni™ to ,K. two Uoili*. pvou ta Jot 
Ike hook. TI>e soiiomi ,.o.,p<e,io, e„,j ^ ^ 
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with tli^ lirnhf^r iii thiiibt. O' Hierti h ronipLct^ »ji^N*tiieiit> thi^ tiiiiN-r uw 
«*itl uy (Tifjmn'tly If tmiI, it is ailrisuhtD u> -iyAtl ft Miirttl ftaniplci nf Tiif' 

ihi* F<jrc*ht Kf^iireli Iiiritiluir fur ili'^Tiuiiiijig ixa 
Ir. h uurtiuntiiry ii> hiKik un wcmd to givu 4fc key fur i{|i'ubiiiift4tiuii 

At prHiwnt it is not poiiAibk^ livi^iisonece^s^ry fur ^lU tii*^ spire, hasy? not 
yut be^i ooQecto^l. IT a-D p^^ilile. ft key will (hj tfivuii iii Ihi* Im voltmie. 
Hiirti the urifttoniidLl stuily of itll the will Ife i^toiupleiu. Di th** tiinMi- 

tiuie, the rt.t*<Jer is ivdvisoi] to identify fto luiknewii pit^ce of tind^er iiy cuinpfetiiii! 
itj» wtrueLurt^ with the ili^oripiionof the wmsl lOuJ’with ^4 The photo 

iivif!n>gTU]ihft. givtai. hi the tKjc»k. 

mXTS OX IDENTIFIUATIO.N 

For ^rtWM ideniitkftl inn uf uotitk two thiiigH requimt; o gomi ste4;d kiiifr 
wlitttb nmi^t Ih 3 kept itiid » U-or magiiif^diiy Hi 12 The lens 

eiiiii lx» obtftiiieil from nny fe^okndiio mjitrnmt'iit deaJer, bi ivhiitiou To Thesis 
ft snmLI oUi^l Mtd a haniiuer art' often uiieftil^ espireiaUy wlien ojie has to kieiiEif)' 
big ideoe« of r^ml^er wJtieh iftimui. fjo liftetl eAtiily. A ^lOftU |>itHfe trail !m' cut off 
with the ekiseJ and haininur^ sftiiiiple to In* exaniiiwxl fieerl rtiO tio hut 
It Mofc be takeo from the pnrthiii tou itinir che pith. TJjo pntce^iMio to 
e^amiiie the i^inpJe i» givett liebw :— 

Mftte ft !§li^p ijut. oil the end tiudiKicj ol the piisw to be! i>acumine <1 Hold 
iilio !oji 8 0I094* to tim oyo and gmluiiJJy hring the out surfftot? near iiJl iu ^-itruir- 
t.itre b cJeftTlj iiaible. As a ™le. Tiiitiar.eiiiiJ^ f.htj feiirfmM- lioliHi U* hjiug mi tJjo 
strtioliire bi detail but there are exceptions to this. Ihith ffitysslioiildi theixifore^ 
lie tritN:! for goititig tlie Jiest l^e^Ulitiou T 1 >e wfM»J ±thoiihl bo held In sueh a way 
aa to get ft gitoil light *01 tim cm aiirfitiMv tu niosJ a rtiiijTlc cm wili In* 

sufficient for stjirbfaorory iderttiheaTiOin A nunilwr of eiitrs, lio^-pAcr. may lie 
required iii aonit* oasiea ii> rpn^Jire obsT*rvation of lubiiito ohamoters x’^'hich nmy 
iititerwise 01 orltwkt?<l. A Jitllc csi*eriKriw %\ill Laiftble ujuo to juiJg<T wlien 
such extra checks aro ncccsaar\' 

It lEtiml III ways nsidkcil that for ike prujwr uiltiofctiun of any limlicr, the 
iirwtand the mg*t ituiNirtant wl^p b lo kinm iu correct identity. Ilimirvor, 
identifiwtioji of i bo hors Ta m>i emy in this country as we have iftsven^l htiniltni 
limber species uj wh-k The way they arc JimuUfid by iliffcrcitt ngi^ncies alatJ 
aiids tu tko dfffictiltif^s^ of i«.i]tTTS mul liiiyerft, Funhor, liierc i» a Ictuiermy to 
pikss off ueferior Timlperfe tmder tko jiuiih^ uf welbrepiittsl cmt^A. A.S a result^ 
ilioro ia no eertauity of geltii:^ the right thiilK>r and it is likely that a toftdly 
umiutiftblo timlwr iiiay aumeiiiue^ L»e used. Miatak^ roadie in this way have 
the Oovomment ami ilte public Iriltha of rtijw^ in the? pa^l. TlieMfon' to 
IIvoid such loaaes in ftiture* the iroportnuce of iit]ibLg nirrechly tdejit iliet 1 tiiulsTr 
liJiriUy ne^fi^ Ui be cnipliftHbuxl. 
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I- DILLENiACEA E 


He famil}' DilieniaceoA oonarato of 13-17 genera anil about 4W) gpeciee of 
trees, abniba and climbers, raraly herhe. It is confined to tbe tiopical and sub- 
ttopical legkiiie of the Trotld, mnJnly the Indo-Halayan rngiDn, Australia and 
America. 

The fondly includoe Homa otnaniental ]ilants w-hioh bear largo ahowy Hottots ; 
a few alee yield edible fruits. The hard, tough loavee of some species |o«diy 
used au subfititutoa for aand^paper. Sovorat speefoB are otilizod in moiijoiiw 
and sorno for tmuiing hidea. Many lianas tthn somtrnlofm L ountain 

a large quantity of water wJiich tiavollero and local mhabitaiit* often drink. 
Some alonctor stents of lianas are known to bo tisod us ^busb-ropes’. 

IHtlenia and irermia in Suntb-Eaat Asia and Curatella in tropical Amarlua 
yield timbers, wldoh are not of much oommorcial tniportonce. TJiey find thm> 
way to local markets whore they aro osar! for goDOral construction. 

Of the 4 genera at^ 16 jpodes huligotious to India, only attoins 

me size and is oonsideiwl here. The only other woody gonna ia which 

is represented by a aingie apecioa namely D, mrmenlaiu L, [ Tdraeera a^t'tttka 
( Lour) Hoogl- a large woody eJimbor m Assam. 

DILLE^XA L. 

A genua of trews and shrubs diaiributed wirloly In the tropical rogjona of 
the world, the largest iiiimbor of speejoa Iwing confineil to Imlia and South-East 
Asia. About 11 spocios of trees are known to gn>w in the Indian regioii. Of 
the 0 species dealt with here, two namely, i>. tndtea and 2>« petUofytta arv of 
oommerciol importance. 

The woods an fcjHijUr iti appearance and structure, and can not bo Rcparatad 
with oortainty ; howovor, D. indwo, />. pentojsnio and D. tcaJ^rella appear to bo 
somerwhat ooaisor than D,. aurea and /). puicA&rima. 

1. D. aurea Smith—dmcnia. to/ft f Baiga}, byao, Ayu, h'nsAaui {Burm.), 
kedfo, kai/e, Jevlki, inrrna/n, Jbenniyiii { Gon. atHftii, of/Afti, cAfitrtfiffifiti { Hind. J, 
dAeoffr ( Kcp. ), mi f Or, ), Jtorkotla { Sant. ), cAina balanffa ( Te!.) A small to 
medlum-aizod tree up to (1-12 m. in height' usually with a crooked trunk 
and a oloar bole of 1*5-3 m. and fH) cni.-2'7 ui. in gjrth- light brown 

or whitisii-groy, smooth, pooling oflf in thin papery flakes, I *3 cm, tliick. 

It is found in the sal forests along the base of ilie Humdayaa from BiUbliit 
eastwards to Nepal amt Bhutan, dry hilly regions of Bihar, Orissa and Madhya 
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PtMletth aftonniliiig np to 9(t0 m. And in the drior hill fcuTOBtii of Bormii At (Kmv-IMN) 
m. - aJcK) in Soutli-EiUft Afsb- 

D^scription of tht wood —Son {lage tt. 

2. D. indica L,^dlBtniA rAuiitpn f Abor b o»'t(Mga, panckiitA ( Aani.), 
dlaiila, (Adfa, Aartrcw). hxr^ene, hargcsn, iarittn { Bang. }» 

Iha^pyod ( Biimi. ), Uv^qdi^haptAny (t^h. J, btitt-chnitistti. ( I>uff. J, otettgQK, 

(Aingah, { Garo ], chaUa ( UinJ. ), hiUa^simgttla. kad-kaiutgaht, miuAiVu 

(Ksui. ), aifran; (Eukl), jjAarfwri’oi, aun^m ( Lt^p. ), (tUkitmit 

( LiiftYt. b ttifalita { Mai. ), hiegri ( Alnnip. }, fjiofu harmai, h;rmal ( Mar.), 
thagit ( M«;hi ), pumptinff { ilik. J. Kiwipn. sompa (31iri), ai^t. diciumW, 
liabni, kalai, iaorkoltti thapm ( dong^phang-tiuii (Nuga), mechiaphat, 

panchphnh punthlniU, ramphal ( 3fep. ), oao. mi ( Or. >. Iwlot, karkoUa ( Sant-), 
i«Hi ( Tam. ),jifildti-k<tlinga, «■«» ( TH. ),tjHQKS.jong-piniJtg { Tipp, ). A niodimn* 
aiMKl to largi* trot up to 24 in. in hai^t with a olmir bf>lo of 4-f>-fi m. anil 
1*8 m. in gin-h. Bark loddiBh'htovm, flinmiih to rough, peeling off in thio 
pupOT^' flakem, Tihtu to miideratoly thick. 

It is ftnmd in moist, evaigreen forwts of sub- Himalayan tract rroni Nepal 
caslwarda extending to Burma, njoiater parts oi Madhya Pradwh. Ajjdhia and 
Madras, ebie&y along atieams. - ahHi thnitighnut South-East jisia, 

Description of the wood — See page 8. 

3 . D, pamflora GRff -dUleoia, lingyate. Hngyinf, Unyaw ( Burm. ). A 
middle to large-sizcd tree up to J 8-2 1 ra, in hoight. with a clear holoofS-lO-Sm, 
and 1 ' 8-2 ■ 4. ni. in girth. Bark groyMli-hroim, lough. 

It id found in niiaed foreata of lowar Burma, ohiatlv in Pegu, Martatvan and 

TeTUBwrim up W flOO m. olo™tieii and aIbo in the ,lrv foiesta of wBsUim 
Thailand. 


DeKription of the wood—San page 8. 

, R . “•^tb-din.^ Ml, Ml, Ml,.. 

(t^). bMsa, rmbyn. {C<mg). orilW. ulMi IBm). bUL, fajfai 

Kan. b sAufcn*. 1 Up. ). hoddup,*nn«, koddajmnna. Xr« 



katni, korku, cU^nga, rai, (Sant-b naffei* niJ'Zu .T' 

moderatOHUMd t«o 15-31 m. in height wlUi a clear bole dfTSli 1“ ' 1 

l -»-2 4 ni. in girth. &jrJL- greviah-hrown owlinir off i ^ ^ 

about I ■ 3 cm. thick. ' ' ^ ^fakk flak«i. 
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It ooDure in tba eal forwftii of the atib-Himalft^-an tiact, from Ondb esgi- 
wttitb oxtondittg to Biinna; in the deciituoiiB foieate of Madhya Ptadeah, 
Peninaulor and Andaman isiande aBceridini; up to 6tW m. - also through- 
uut Soulh'Goat Asia. 

Description of the wood— See Ijolow* 

5 . D. pulchemma Kara ( D, aurea Smith)— dlUcoU. btjOQ, bu», timhaw 
( Barm.). A ittodiiinmizod tree fotmil chiefly in the eng forwts of Bumm. 

Description of the wood— Seo bofow. 

6. D. scabreila f D. Don ) Boxb.— dUienia. Aoiijf-oo ( Asm.), Aoi^em 
( Bong, ), tnairfipAoMp or tnundk-pkang { C(wh. >. ngatcM-badum, ofricAi ( Goto ), 
mangit thing { Kiiki). cAiWww { ifik.), A tree 12-15 in. in height mth « floted 
tnmk and a char boJo of 3-7 5 m. ami 90 «an.-l -5 m. in girth. Bari grejiah 
brown oitteido, iigbt pink inside. 

It is found in the foroftts of Assam, Syihet, Cthitiagong and .Andaman 
iahuifb lip to 909 tn. eloration. 

Description of the wood— See below. 


Description of the wood 

( mUenia mtrea, D. ntdiai, D. pamjtwa, D. petiiaggina. D. pitlcbemim and 
D. icabrdh ). 

[PL I, 1 - 6 J. 

General properties—Sapwood j'ollowialv-hrtrtm gnwliiaUy mmrgmginto ligiit 
brown hoartwood; raodfiratoly hard to hard ; moderotoJy heavy to heavy 
( Bp. gr. P-e8-«-85? airndry); tBjnalJy twiutod or intorlockwl-grainad ; coaTBo 
aart evon'toxturocl. 

Gross structure—A liiffitw-pon uss wood, OmiHh to iodisfiiio t, 

flemorcated by darker bands of fibrous tissue. 1-5 per cm. Port9 modoratoly 
torgo to Inige. mwleratoiy fow to nioderotoly numerous ( 5-18 jier mm.' ), but 
UBUiOly larger and fewer in D, tTiditu, D. pnntaggna and D. and 

occaaionally bo in D, parvijtora ; ovenJy <Uirtributori. mostly aoUtaiy btn 
oecaaioiiftUy a &w in tangential or oblique paire, oval to angular, mostly open 
bat aometimos filled with wyto dopoelta ( vitreous silica ) and tyloe« ; vosot 
linos prominent, ecalorifumi perforations iiecaaonally ^dblo under hand friis on 
tlio radial auriace. Soft tis^ iwnaUy indisUnct, whoo visible, appear ^ 
diffuto white dote undoT a lone. Bayi of two afro olaBtos - bniad to m^rately 
broad, dfrtinotly vkiblo to the oye and Boo to voiy fioo. visible only un^r 
hand tens, the former widely and evenly spaced, the Utter closely spac^ 
between the broad ray* ; some of the rap show up aa fairly huge fleets on the 

mdi&l aixrf»eo^ 
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iKDiAjf Woods 


Sgml;f "■'' '>■'■• I-™ t-wl! St .tnmgtk 

^ni=,-Tb» wood „f U. iKtia, ond D ptMi,!ru, i> mudomtolo ™. 
^or,-to I, 1* . ,Ujtt umdoooy to opHt »t th. OQdo .id to 

warp. Kilt>»!Momni{oa-KiMdiifioiiltii», Tho Umhor comiaoiitin ojcalUmt 
“ 

durability—Not tlufubW; D, indita u rsportod to ]^t 
mimths and D. piiUag^fta 12-20 iiiontlu. 

faont, oud iiKdsiM ia nocoasory r<!^^ZVL^' K>fracfcory to 
Woridng qualities—Information avniUbb is mthaF A^nt^ j- 

u prob.l,l.v do,, to tlw o,ryi„* ,uMliiioo „f jUj. 

monte. It h mMally oaafer fd, satt- when «««,. iL ? *tifforeni coBagn- 
diffit’ulfcw. U doos not take fino iHilishTndl ^ ^ ^? «<««onliig H offore 

«..kh«. Th. tobo, ho poW i *■' «>«• 

K a» availablo in 

uippliu wo OTailohlo fmm tho Mom dividon Ui 

o»d .fi,w to,.,™., f„, dl «,n.,n.«i„w.| !«rp^‘^L„ 

mqmrwl. It ia suiubl,- for ..jconif dasa ^ 

msnufactim, of },i«ry duauiL JT" t"”' 

will hojMliny. It has l«fl„ hand Mift^la f ourbs 

troatmont, *«od haa a high cdoS J« railway ^ 

and oharroal. ' «'«o »ml ytold* an oicfllJcnf 

MctcrdftJ— 

ftoowo M5»(i,.,.l,hp,w,u.p,,„„, 

If, imlirtt 311(5 UunMlin.. p„„- , 

nm l>arjft!Uag tei^j ( „ t^l«ttngong (0-75), 

Tavoy, Bitrmft j (l oj j 7,>75 ^j. *»‘rnp, Asaam (0-06 ), |J243 

A«". < -i «s 1 , :,e 7 ). 7 m D. ' 

("■<»). 7S7J Konwop, “>•■'»»»Silwagw. ..to„„; 


DiU.ENL^<TE 4 K 


3 


D. — 303 BuntM {0*69 34S Gor&khp^ir, U^P. ( 0-03 ), 

057 Prome, Burma f 0*TT ), tiSif l>arjoDHng torai {0*63]^ 33tl 
Darjeolmg torai { 0*73 ), 5704 Kaiwra ( 0-74 ). 5851 Sontli Kaufli* 
( 0-68), 5037 South Kacaro {i>'T3 }, 095S Palghat ( 0‘G5 ). 

O. puk/urnna ~ 6017 Foigti, Burma ( 0*07 ), 5050 Thon^A, Biiram 
{ 0-7J h 5O03BurmH { 0-6" ), 0305 Bunuai (0*S3 ), 

D. t^tclla — 4864 CSoalpani, Ajssam { O-Oti ||, 5087 Chittagong ( 0-77). 
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Phil. la. 7^ igjlL Trotter* H. The common conuncrcktl timh cis of India and thiit 
u^. X^bra Dan 1944. 
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ISCSLUS' \Voox»8 


2. MAGNOLIACEAB 

The himJly compriaee of 10 genera anrt approximately 150 spocios of tiooa 
and. shrnbe, wiiluly dietnbutod in the tropical junl teuipetato logidimof Anwrica 
and Asia, ami a few oxtemUng to AustraUj* and New SJealaud. Gootn^oal 
tODorda ahow that meiuburb of thia {amity were eztenai^'ely diatributod in 
nortJuim henusphete Up to Crreonland, and in the soutliero hBiniaphere up 
to Australia during the C'rotaflooufl and Tertloiy Poriodit 

Many mem boH of th>H family are ualtivated for tboir ahowv and ewoet- 
Boanted flowera and beautiful limvea \ well known amoug thorn are liriodAndnM 
hUipifem L., Alagnotia grandifora L., and Magnutia tnacrophi/la Miolui. 
Eoaontial oils from the Howera aro used for tbo oianTi&ettito of perfume. 
Dooocliun of bark of aoine meuibeni of the family ia oleo mported to be of 
medkinal value. 

The fiwnily iudiidoa oome well fcnowti timbers Uko ’yellow-poplar wood' 
and 'cuenmber maguoUa'of North America^ produced by Lirivdetvinm iuHpifem 
L*. and Jfo/Hflha ac^niiiala L. Various epedoa of MangliiHa, 

yrkheiia ami TokiiinMi akm prodnoo tiinbei^ of commercial importonoo. 

In wlilition to the four Indian goiiora mentionod above, there is mw more 
namoly Fafkghrvax Dandy.* 'rhia inctudee a single opeoiea of large siAni tre^ 
of Asaam. foi wincL we had no sample for examtnalion. 

The woode of tJio family am remarkal.ly homogeneoue both in wiatoiidoat 
eharaelert and phjT.icat ttropcriion Tim oolotir varies from vellowish-white or 
oUvo-grwm to light bn>wn. They axe soft to moderately )mrd light to 
mOdeiatoly lieavy mid xnodhmi-fine in U>xtum. Tim woods ate diffuse poreua 
and a» eharocterifled by roiicoutrie bands of »uft tUsnea (torndnat pomnuh vina \ 
xhimoreating the growth rings with the silitaty' exception of Ilagnotitt 


1. MAdNDLlA L 


TroM W(i shrubs oi tbis gsiiu.- am distributed thniughowt tropical and 
tomato ^ .\aia and Xorth America ; probably mom ftoi^uent in the 

About a speome are known ki grow iu India of which 4 wore available 
for this study- 

1. M. compbellii Hk. f. A Th.^^oaBaolta. dtemn f i , - 

pcmtjrr ( Bbut. ), ^agalc. ( Lop .}, hi gh(^ 

A teU tree, is--24 m. high with clear bole P-I5 ni. W- J te Xi‘ 

Bark xlork colourad am) almost block on branches. 

j' ia tha familj > 
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It D( foiuiU lu tho Himalnytka from Nepal ewtwardii at 3 ,KH>- 3,«00 m* 
Description of the wood—Boo 

a, M. glDbosa Ht. f- & Tb.— khtik^e champ, champ { Kup- ). 
AsmaUtr^, m. in height with clear Iwlo of 3-4*5 m- and cm 

in girth. Bark light grejiah-brown, smooth with shallow Torfijcal olofts an 
rogtilar hothwntol wrinkles* Mwagsd olosa toother. 

It oooore in Sikkim at 2 , 7 ^ 0 - 3,000 m* devaliou. 

Description ol the wood—See below, 

3 . M- peaUsna King—mmnoUs* V^^ri sojxi (Asm.}. A midiUe anted tree. 
Bark dark (prey with longitndinfll wrinklfle. 

It is found in Lakhimpnr. Assam. 

Description of the wood—See below. 

4 M pterocorp* Eloxb.— itw^aoUs- ftompfAsri-aopa, (Itouihua ( i^m. ), 

»».»!/ ( ISkU. ), ^ 

■ !• 

jamji I Tipp.). 4 modiimi » I«ss-d 2 «l t™s, •W 21 m. lugli. Hart grey. 

rough, warty* 

It is liistributwl in IbB flub-Hiimlsysu tracts from Nopal oMto-Ws to 
Assam, in Chittagong hill wnets and in the hill foiosts of Burma. 

Description of the wood—See below. 

Description of the wood 

I Magnotia campUUH, Jf- }>t^-warpa ) 

L HI. 2 * ' i 

General propertiea-Weed white, turning light yollowi«b-bro«'n on a^ing ; 

usuallv straight-graiJiod and fino-toxtnrod. 

Gross stmeture-A dififnao-porons wood. Orm^ riniT^ distruot. dolimdod 

tiflBues (toraiioal ponenohynia 1 excopt m 

by »D»nm» to* of .tok^br.™ Itob f«™ “« - 

At. pealiana p„ .itol to modciauly laryo* 

rnodmtolv nirraerouB to numerous ( 10 -J» per /> - ,, -..vk 

ii„ .odW nml.ipl« of 2^. ro™l to o™!. n.«.Uy ploSSod ™h 

KW oocMionolly with yrUtiJ, dopo^to: «o»1 bn* .n«.o.p«™.». 
tyJooes anu otv.™-®™ j tbw radial Buriafo exeopt m 

soalariform porfoiwtwn us^y ^ _ dalimitiag tho growth rin^ 

M. campbdlii. Sc^ Otmt* u> oonwntno bsjitis, asmm g gro 



WoooA 


aad also occaafooiiUT forming fUGo growth imirki but indUtinot undar hand 
Iqub in df. pealina. fiayt fino to ntoderato^ fartiudi iiurly oioaoly Hpaocd, 
ovonly diatribiited- 

Tho tiiubar has not tweii for Btfwngth but ia tnported to bo qnito 

strong, It it not djmhkr whm oxpotod to outaidu conditions, 

Insect attack—Tho entiro interior of the aapwood of if, eampbe^i Is 
pedocod to powder ood the external Burfaoe 19 left- iwarjy intact ba a thin 
paptn-y ahwi. liy the dry wcnxl boiw barbaium PaJw. (Family 

Cemmbycldae, order Coleoptera ). In M ptemearpa the aapwood is liable tii 
1 » attacked by filenea tectu ( FftmUy Cerambycidae ortler Toleopierm,) hut 
tho damage ia only superficial which ciui gonnralJy be romoved liuring 

Working qualiti»-lt works well with tools ua any other species of this 


family^ 


Supply and uses—Tlje ilml«r is not available in commoroial quantities. 
It it locally used for htiil^Ung purposM and for planking. It is an wtooilent 
wood for plywi)o<! and anit-iblc for all tmloor works and tumeiy articloa. 

Material— 

if, mriipftrffii - 30ri Darjef;]]ng { o 41 

if- fflobom — Darjooling ( ti-57 

if* pfiaiiana — Lakhimpurp^ A§aaiii ( (1^64 

if. p/croeOfTMl — IMlo Rurtnjt | 


^lANGLTETlA BLUasK 



for ^udy IS miwm Hk. f. & Th. ^ a tree of 

wmiudOTH It to be n pinsaiblc variety of J/. Bliune, 


—tj,..,™. *-*r* groy, amootn 




Description of the wood—page W. 



mldtah-toowi. wilh frint Md bn, lwria„.W mS! 


^lAtlitOUAClUll 


It ■« found to tho Idol hill. ofAwm l»1«w 7.W m. mul in to. hill lbm.1 
of apjMir Bttrnm 

Description ol the wood— Seo bolow. 

Descriptiim of the wood 

( Atanslielia ht)oktn *0(1 .V. intignts ) 

[Vi. 2 ,B 1 

O.n.r.1 ,r.p.«i=-W,VKi jolloulto-whito to 

tooUOTloly hnri; liBht to uK.<hn«.l.v I*.,- I q.- 
straight to slightly twiiuxl-gramtul ; fine to nwdintn wxtuml. 

«n.«u..^A dieUto-potou. ....L -^Ih 

by tontoumo b.n.te nf toft ti*u» ( 1 Z 

fL, totoll to mothuntnly Urgn. m«l«.toly feu 
uun>). OTunly diitributod, toHbuy oi to mdinl ^ 

nngulto, ntMH ptoggKl ««* ‘y'™". nnd tonutunto wlU. ^^Irttsh “ j 

voMel tiim tocoMpionou., sedarifenn pifrftinitian u«i. J 'to the 

aZto utoferW into. Ifento. In nnn«u.>n. htod. .totontong th. 

urowlh rings. &■». «™. Wrly ohtoly npunnd, stonly ito.tnbnte.i. 

Strnngto-Th, rimbn, !», nto ynl b«n ttotod ^ 

iignto.gi™HyhtoUtondftu.hntod^.^^^^^^ 

/ n.io iyi ft.SB ftt 15 % Bjoistiim oontent }, anon iaj"* 

of niptnre ) 7W> to DOO kg. por om*. 

S.toa=to«-Onn of Utoriowtto drying lto>ton.*hitod»n»tpv»offn«»»Uto 

torilfd^-ntolg, tonngl. to .plit.tog.na.rtoh^. 

«.ri.rri dtoubUity-if. htotori in 'gS ” 

& Da* J but G«nblo states llutt M. ^ 

The timber is <iuito durable nndnr coTcr. 

Working ,unlilito-Work. <r.ll .ith ..»J. »od »»« -nil, I'i— •“ ■ 

smooth rorfttw and takofi dp fln» i j toTnarr 

Usno-It 1. v«y g00.1 f« todo» uork., Inmitor.. plytooml -.d for rinnory 

artioiea. 

Material— i n aa i 

1. Ukhlu-pur. Ato-n. 

Jf. J 5^7301} Sil«fag?«r. Assam 

(0 fi3), f0-531. 7033 SibaagM. Aesam 

^Ci*57 K LakiiiiK^pWp i 

( 0 44 b 790® Aflsam ( 
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hrsus Woods 
3, MICHEUAL. 


Shrub* and ttws ; ootifiimd to the tomporatn and tropioal East Aaia 
(Indo-aiarflyan togh)n ) and Japan. In Indin it is rupmswotod by about 11 
spwimt, of which eight vem nvjwlablB for studv. Tito woocla w indirt- 
ingoishabie. 


J. M. cathcartii Ht. f. A Th. [Aldmendra cathcartii (1 TU_ f t Xh ) 
Dandy (KJt h g^>Mum (Lop.), k«h cLmp, HH 

( Nop. ). A lat^ eraigtwn tree. 18^34 m, high with elaar hoia S-Q m 
long and J -3-2 > 4 m. in ^rth, 

it is distributed in Sikkiia Hinialayaa at 1.500^3,100 in. and KiWa and 
^aga lulls of A^m. 

Deacriptioo of the wood—See page 11. 

s. M. champaca L.^mp. lito (Aam.). chantpa. rh^fnpaca. ckampah 

( Bong.). soNffo ( Bumi.). AeJ-iwfe,/ { Qaro), champs ( ffi„dT 

C^mpan pha^ig (Kach.). ^p (Kh. >. koh mmpigt, ^mpL f ' 

O.T T!'\ >• kav^hamm ( Or. V hapu ^ 

{ Slnh. >. id champQ. { Synt. ). chainbm^K Ktmpajigan. skirtthn [ T^^il ) ^ 

a,.. i„ .ia.. Ota. bote If ^ 

Bark gre>% smooth, about 1 *3 cm. tJiick. 

It« found from Nepal eastwards te Um Ab<,r oouoDrv alann the foonuju 
up to DUO »ru elevation. In the Lakhimpur di^-iabn^ of 
Chittagong hill traote, in aonthcm Burma eml on Uiti west c 3 o>»^ 
southwania. Cultivated every wheie and nm ^Id 

determine tee ««,t limit of this apedea in a wild state ( P^inln ^ B^f t 
I>escripU«m of the wood—See pugo 11. 

3. M. ««Ua Bhime ex Wall i m. doltsopa Bnch.*Hani oi Dt; l ». 

pit { Bhut ), ( Kli,), dgugtiii I ijaa i L l 

«iAd rkamp, a«l* eAo«p. ckanp [ Kep.}, J liTsh 

a clear bole t2-l5 m. long, 3*4 d ru, in «irtl* k, i i 

hurixontel wrinklm. 6. -*-* e ul m girth. £ark dark grey with fine 

It is found in the HimaUyas from Nepal eastwaitU at 1 

elevation and in the Khan hilU: one of the most imnortmu 

ttpi«r Darjeeling foiwla, t“portaiit timber troee of 

Description of the wood^See page ) 1. 

4 . M. ktsope Ham. ex DC,—=to™p. 4an.rA«„.« , u- 

p.h A tallta«, Jfer* grev. snuMrh cAo*^ 


(Nop 
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It in found in the central UimalikyBs from Itumaon to Nopal at 1,500-2.100 
m, oleviitkcn. 

Description of the wood —Sw bekiw. 

t M. lanuginoM WalL-thorng.. difnif-lati { Kh. K or j*k<«rc 

champ t Nep.). A larjiB tree up to 27 tn. in height «-ith i. clear boto «f fl-O m. 

I * 2 - 2-4 m. in girlk Bark gceyieh brown. 

It b foiiniJ in oaatoni Himalayas from Nopal oantwawfa at I,5<W-l.StH> 
(u, (dovation and aUn In the Kliaai hills. 

Description of the wood^Tiioo holow. 

6 . M* inannii KLig— champ. tot/iaIua-«>pa (Awn. ). A middle airod 
ov^tgtwn 

It is found in the Lakhimpor district of Assam. 

Description of the wood— Soo below. 

7. HI. nU«lrie* Zmk-— duTO p“« (“•'■I' iSmh.). 

( Tki*. ). tolTSoO*- B.A-p«tog..ff 

in Hinall rectangular pwoes, I '3 om. thick. 

It is found in the Nilgtris. Pnlrutyn and oUior hUla in the Peninsob and 
to Coyfon, abo^-e 1.500 m*, often culliffttwt 
Description of the wood —See below, 

8 . M. eblonga Wall.-ehainp. 6 or /Aid tfopff. < A^- 1 - ^ l^y 

tree up to 46 m* m height and mom than t ■ 3 m, in gtrth at the l«w». Sari 

grey, rough, warty* 

It is a liiirly common tree of llm overgiwu forMte «1 Asnam. 

Descript itm of the wood 

( ifidWfo cAamyam, Jf. cathcadii, Jf* 

if* flutaii. if. Hitoffirica and Jf. o«onfl« ) 

I PL a, tl-l2 ; PI- 3» 1^ J 

General propeiti«-^pwmKl whUo to groj^^white, 

olive-grwtt to oUve-brown to pahi brown ; soft to ^ ^ A , e™ *0 

moifoS^hea^T ( sp. gr* 0*3fM»'6it air^'). uauaUy strmght-gmmed . fine to 

iDadjum-te^mml. ^ 

by mneentno of *«■" ( i»i™ohyiii. |, l-« p.. -m. Pora 

h. eariv wood, few to very tunnetoua ( 7-'2 (»' h eouiaiy 
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Isnuis SV00D& 


*bitoh deports; y^\ inoo^pkuou«. ^.Jttlarifonn porforation 

iWly ^Tiubte on the radLJ mnfaa:. Soft l, nurro* coiMsen^c bands 

delmutiijg the growth nng» and HometimM forming fikloo growth marks Ra,» 
tiM. f«rly closely spaced, evenly distributed. 

Uon of .i„W. I. « ,.M, u if p,o,„ o.: io 

.3 m fHo „,„„, .„. w™, io,,,™,. ^ " 

Insect atteck^nftiruoiiiooal timber of .1/. cA^mpa™ liable In he h™wj 
by Ayfaropa sp ( hWy XybcopbUu., order Hymlpt^raT V.lS ^TI 
lop of J/. and it. niksiriea aro iiabJe tn be ^l^Z\y ry ^ 

and 1^- the sliob-holo borer Pfatyuu^ fytr^m E}.m r p ■, *PP’ 

orrler (‘deoptcroh respoetivcly mid the dry woods* b! ^ 

Fair. ( Fflmily Coraatbyoidae, order (toJeoptCTs }. Aor6nh»«. 

Preservative treatment ^Eaperimonts carried otii nr. if a 

-tf, r,rwi*i liave |nnved tl«t ihe beartwoorlT^j. roWf 

auto and etui iarnetretion is pmctically nil, ^ treatment. 

Working qiuUitfes-^Tto. Umber to ca«v to l 

amt to a Jiiuooth glosay Aurfaco wliinh uf j woJI with to<ils 

«»il.von.l ^ •‘“"••-dHiohoowJI. J, 

Supply and uses—LaTg^1 suppli«, avail,^bto frvr>fn tu 

Astam. Lop of largo stoa^t particular! v oMf 
ItM an oncellent timber for light fnrnitm-e and the ^ "*™«y avaOaWe, 

to auitabb tor all ind-mr works. It atoo 

purpoeea and for pUtiktog The tinw torfe»«wi oonatmctional 

manufactitro of turnery artiojes. samploa are suitable for the 

Material— 

it. «tfAror/i; - 03,4 DarjeeJmg ( O-Bb), 

M cAmnpnro - 576 Darjeeling / 0-53 1 jruo . ^ ^ 

(1: Sr* j^ 

<"«i.«... r-« 


SIaokouaceeab 


13 


Aabam (0-595K0lt Bux«. B«q^ (0-53). 72dSKurmong, (0-50), 
TSB2 JiiftMUguri, ( 0-52 )j 7310 KsUmpoiig, Bengal ( O-SI J, 

T333 Lumding, Assam (O-OO), 75^5 Tumevetl^, Jladras (0-55 )f 
7570 CJuttagong (0 -55), 7UCI3 Sadiya, AjwAm ( o' 45)«704-3 Nowgang, 
Asanni ( O>05 ). 7581 Saravda, Bihar ( o-59 7583 tSaravda, Bihni 

(0 a(M- 

Af, exfelaa(i57 DatjeeHng fO--tj}, 1442 ^tishmi Hills, Ahsam 
(0-47), 2312 Darj^Jing (0*47 ), 5256 Darjeeling (0*52), fiWO 
Darjeeling ( 0-5$), 

M. ki«opa — 5721 Almora ( 0 ). 

AJ. tajiuginosn - 3008 Darjeeling ( O'30 ), 3331 Darjeeling ( 0-44 ). 

J/ nromtii - 72»T I^Lklunipnr, Assam (0-00), T4S0 Laklumpur, 
Assam ( n 60 ). 

M, mloffiriea - 3870 Nllgiris (O-SO), 0070 Jfaiiraa (O-HOJ, 0300 
Oetacannind, Madras ( 0-56}. 

Af. obionfffi - 4703 Ditirugarli, Aaaam ( 0-58), 7411 Stbsagar, Assam 
( 0-5(1), 7413 Lakhimpur, Asaanv f 0-48 ), 7514 Lakhitnpur, Assam 
(0-4-4), 


4- TALAUMA Jl-ss. 

The gsDUB tiompnsea of medium to targe-aizod tieae and shrubs which am 
diatnbuted mostly in the tropical an<f suh-iroplca! regions of the world, except 
Africa. In India 4 apocios are known to oocur; all excepting T. andamamca 
King, a email tree of the Andamans, wore availabb for study. 

I. T, hoflgsoni Hk. f. A Th.—iwrlKiTiir (isiftg (Abnr), borvmthtiri, 
boroTdhuri, tbitbhola ( Asm.), pfin iwAvo ( Gam ), liigcmu ( Kadi.), ea/tin. si^oo 
( Lep. ), ktiffititgroa ( Medii- ), fjtrronthari-orOiig ( Mik. ), Men asing ( Mjri ), 
6Aa(t( khat, Aorre. p^ipaUa t Nnp.). A tree 0-12 m. liigli with clear bole of 
4-5-6 m, and DO cm.-1 -8 m. in girth. Bark groy, thin, smooth. 

It is fcimd ill the lower hill forosta ascending up to 1,800 m. in Sikkim, in 
the ove rg pean &rettle of Aasaoi aiui in tlio h£!l foroats of up{>ar Burma. 

Description of the wood—S«f page 14, 

*. T, phellacaipa King (Michelia baiUouU Finet A Oagnep. j— Ltmta 
Jiopa or AAoriAn wpu, lita impa ( Asm,), cham'pa (Cach.), bohnrivg (Garu ), 
davdku^kimlu-phatm ( Kach.) tanfftu-dukang-afong ( Mik ), dieng-tari. dieng nm 
( Synt. ). A tai^ tieo up to 3 af' m- in baight and 3-4 m. in girth, Sark grey, 
oxfoliating in roctangulur AakDO. 

It is fomid in tlue foresta of Asaam asoonding up to 1,200 m. 

Description of the wood—See 14, 


14 


Tnduk Woods 


3, T, rabaiuana Hk. £. & Th, — mpya, VQjn [ Awn. J, iai-malKan-piutjm 
( Kaeh. h ching ( Naga ). A Ifttgo tree attaiiutig 21 m, iit iHugbt and 

I m. in girth. Sari dark grey, rough 1 ■ S-l ■ ft cm. tliiok. 

It occurs in Garo. Kiianta and Norili Cachar hlila tif Aasam up to I ,S00 m. 
aadtn Aliargai, Burma. 


Description of the wood 

( Tohutiui hcdffitmU, T phfUocarpa iuul T. rabantana J 


[Pi- 3= U] 

GeneraJ properties—Sapwniid yullowbh-giicy, heartwood obserred in one 
sample of T, hodge/tmi, greywh-black, sharply domarcated from the aapwood i 
iMjft. to nuHlorately hard ; light to modetately hesvj" f sp, gp, 0‘37—0*73 uiiHirv) * 
straight to slightly twiatorj-grained ; fine t*) mertium-boxtiiiwl. 

Gross stnictun—A <Uffu«-powuB wrwd. fhwdh ring* dLitinct, delimitod 
by’ conoontric hands of soft tUsua ( tormtnal paroachyma ), 2-3 jjor cm. Ports 
small to mndflaratoly large, mcdwrateiy mimerous to tiumemus (i0-.1ftper mm.') 
evenly distributed, in radial muJtiplaa of 2--I or tobtarv. usubUv plag«K! witf! 
tyh»™; vessel Iboa inoonapieimus. watarifonn perforation uoiIaUy visible on 
the radial surfew. Sofi (issues in ctmoentric bands delimiting the gtrowtli rin^ 
and also oeotisiotmlly forming false groa’th marks. Says an«. liurlv olwwlv 
spaced, owttly diatributod. ^ 

The timber has not yet lieon tested for stwingth. 

SeiBoning-^esona well if converted gmen ami then soasoned under cover 
kllnjj^mngof plant*has prevwlauccoBsfuj. ffomotimasdovelopafowanrfao^ 


Natural dumbtUty—lK>e» not last when osposod or w<^t. 

Insect attack—Uig* of T. hodgsomi arc liabt to bo attackad hv ™ 
and ahot-holo boreiH of the feiuily Platypodidae, order Coleoptem. ^ ^ 

working qualities-Xoi .lifficit ,0 saw, but oaution sbmW be taken to 
plane rt properly otherwise the citm grains may tour off. 

Supply and uses-Fair supp^ a™ ..-^aable from .Assam. The Umbur is 
amtablo for alL purpuaos for whk:J. otJw woods of this family am us«t 

Material— 

T. hodgsmii - 3UK1 Darjeeiing ( 0*37 }, 5130 (0*64) 6 ft 40 Bn,s 
Brag.! (0.«X «MI Bnm. ( o.«5 70(|8 , ®'“‘- 

.A.»m (0.S3), ,SM s.l«g.,, , „. 5 |, ^ ^ ^ . 

r m, Sylhrt (O.M 1 , 7 M« iu™ (0.88) 


Madxouaosae 
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K, A. Chowohurv and R. SiraHt 
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IsDiAi; Woods 


3. A NS ON ACE A E 


Tlw App1o“ funuly cotisist^ of trees, shnibe and cUmbets, whioli 

are wideij distributod in tho tropics and to a less extont in Uie sulntropica. 
It ift partioidiJly well representod In the Indo-^akyati region. Tim nuEober 
of genera and spoctitis in this faniUy vudas aocotdiiig U> different botaniste. 
Bailey inoludes 4(K-5f) genera and 6nr> ftpeeiea. while Laimmce give® about 8D 
genera and SAO spe^iiee. 

Tho mjfitard apple Amtowt rriiailatQ L. and several other spoeiee of Xnaena 
are eitonsivoly oultivated in the tropics fur the iJeUctoiia fruits that (.bay 
prtMiucfl, SoTOnd npeciw are also well loiown for tMr swoet scented fitywera. 
For tufllaiice, Jrlntefryrf odernfttfwtfnHj R. Br., whioh la a popular garden plant 
in India. Again, the dower of Caiutnj^ odornw Hk. f. & Tli., is the noiiree of 
fatnoue “ ilang-ilong " perfume. 

The most im}K>Ttant timber of this family is tho well tnowii lanes wood 
of coaiinoroo produced by Oxttndnt jaaceolvcta { Sw. ) Baill. of West Indjioe, It 
is used in the miuHifactuio of fishing rads, bidjani cues, srcliery bewa and 
articles of turneiy, Othfir timlters produced by membem of this family ate of 
local importaneo only. In India, SfiHuMi, Saimita and a few othem produoe 
tough and elastic timbers wlijch an used for tlm xnanidticturo of tool handlea, 
bentwood furniture, fishing rods and sports goods. 


The family is roprawntod in India by mere than m genera and aljout 300 
spccioa both native and introdueod, of which woods of 10 genera weto avaiia'bJe 
for fitudy. 

Tho coloin of ihti wwid rangos ftom various shailes of vbIIow to crov to 
pale brown. The weight, hanlnoas. mid texture of tJie w^ood lire very varUbJe ■ 
mostly they aw nnMlwately hard to ha«i, nie,Iorato]v heavv to heavv straieht’ 
grainea and medinni^tMtured, but light andeoft in 

Orophta. Potunl/Ma [ partly ) and fJ«of,a klifolia ; the fast najmd differs from 
the others in having a coaree texture, while a few samples of/WpuilAw havu 
finer torttiire than the rest. AnatomicaHy the wood ts ven' uniform With 
the soiitaiy* cxcoption of ArfsimiiMi tfUotui nimul of eastoni USa wh‘ch ■ 
typicaUy ring-poreiia. tlm n»c are dlffiia*.j»mus. They are cltemeter«ed hv 
soft tissure in thin, oloaely nfeiceil tangential lines, which form a network with 
U» »y.. Tte. t«« »» i»i Vi.ibt« ’™ 

junially h. u. auawou., i„ 

Kays are very \-atmblo but for the moat i^an modfli-ately broml ^ 

Except ,hi,|, « tight md 1!O.W.’.toxtB„a. th. »»t .» 

lJx.ttb.yd.owip IhririCiZ 
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h CYATHOCALYX Chimwon 

The geniu Cj^ioatljtx eompriews •>!■ troos. wrhieh me found in Indiii wxd 
South-East Asia. In the Indian region two apeoies tiave been reported to 
groW| of whiot oi» ia diiah' vitli boro. 

c. martabamcns Hk. f. k Th.-hal<mg (Ware ), ( Luflh. ). A 

tniddle-eiwjd to wry largo tw up to 43 m- in liaight and I • 8 m- ta prtU. Bark 
grey to dark t>rowii, gnioolli ^lul tlxiJi . 

It is found in the G«ro. Luahai and Xorth Cachw iuJlfi of Assam and in 
Tenawiiui #U) J Hxtriaban. 

Description of tbft wood 


[H- 3> 

General properties—Wood yeUowieh, turning brownisli ago; rorj' 

hard; heaTj- {sp. gr. 0-8T #ir-diy 1; lustrous; stniigh^g?aioedt modium- 

toztured with ^ OTtooth fool. 

Gross stTUrtu«-A diffuao-porous wood* Orowlh rim to indistinrt, 

domareated by darker i«nds ef fibrous tiaanee, 6-8 per cm- Porf4 modemtely 
Larfis to small, just viable to the eye, few to modanttely few ( 4-9 pear mm. K 
evSy dtotoibuted. ladiUTy or in radial inultipk« of 2, oeroaimudiy up to 4 
romnish; vessel linea muotispio.iOi». So/t distmetly visible under a hand 
Urns, in {toe evenly fipwo-l tangonUal 1iiu». f ounspinuous 

with l!ie ra>-B. Jirtys uaHierately broad, distinctly visible to tlie naked eye. 
rather widely spaced and evenly distributoJ : radial fleeka prommant. 

No information on the physical propurti^ of tWs spoc^ b avmhfele oxropt 
that the timber is nJa^tic. Rey»» mentions that the wood of C. globoitw, 
of the Philippines (sp- gr- 9-9M*-05 aii.lry 1 « vssy; strong ^ 
judged from ito tfensity, sessons well with Utile or no war^; ^Imt 
to work on aooonnt of hardns*. ami the hard white deposits that dul tools 
rosTuiy t «tpwmKl not durobb. but heartw.HMl resistant to m»et« as weU as to 

Uks-U ta Utolv U, be ..ulaM. f..r tool ort oliooto. ud tho lilt, 

wbon tougbii™. to th. moot impotraitt quality of tho tmboi. 

ttateiial— 

9337 Bnnua ( W ■ 87 >, 


3. GONlcmiALAMUS Bluhe 

The Bto® Ooeiortolo™'" conipttooo of .mall tna, and ^bo, ™ 

oau^ of ^oth «.d South.E..t Aato. Of about 7 apootoo urfqpnoo. to I»bo. 

wwiJ ar^lnWo for studye 


18 


Endian Woods 


1, G. griMthU Elk, f. & Th.—!ar^ shrub or m small (roa, Hciuitil in tho 
OToi-gnMn fbrwts of Martaban and Tenasserim. 

DMcription of the wood—Sao below, 

3. G, sesquipedalb Hk, f. & Tb* [ G. sesquipedalis (Wall.) Hk. f. k Th. J— 
«fcinnsjyntfar, «)A-«wc^»ynr««p ( Kit.), ( Lep,). jtAaia ( Lunll. ), 

teitham (MttSiip.), aane ( Jfep,), A small sbxnb 1-2 ‘i m. high. Bttrk bliick. 

It is foniv:! at tho foot of the ^okkitn Himalayas asoonding tip to 1,500 fn,i 
ill tho Khasi and Cachar hills of Assam up to 1.200 m. and in the Kaohin hills 
and Tonassarim in Burma. 

Description of the wood—JSoe below. 


Description of the wood 
{ Oonic^halataui ffrijfilhii and Q. MJi^fpedidi* ) 

[PI- 3 . IT) 


General properties—TolJowish-whito to gro^ : modaratolv liald and 
mudoratoly heavy { sp. gr. {hQl njr-diy ) in 0 ffn£Hkii. but soa and ligtit ( sp. 
gr. U’40 air-diy ) in «. «s?»i>edofw ; fliTJUght grainatl ; modi itm-text tired. 

Gross structure—A dtffuiw-porous wood. Grou/th ringa imlistinot. Pore 4 
amalt to very Bmjill, moderatoJy fbw t<i moderotolv numoreua ( 5-11 por mm *) 
in G. yrijjmn, but o^trenioly small, indtvidualh- fodistmet uiidor hand l«w. and 
few to moduratafy faw in O. mtiuijKiialis. evenly distribiitoih aolitorv or in 
^1 mnidpkw of 2 but occadoi.dly up to 4, romidisl,. mostlv opan.‘but in 
G. grtj},lhn somatimoa plugged with .wllotrish dapoaita; Una, 

epiouou*. Soji lbe«« cluarly visible with a Ions, in fiun evenly tan^tmtial 

formnig a conspicuous noiwork with the raya. broad to vorv 

b,^ . widely sptoo,!. otonly dlstribiito,!, forming a consiucuous flotdc on tli 
rtMjUL] 0urfm>e. 

Uses—Til* TtmUer is mostly luseti 

HaterUl— 

— HSSM BuriQA ( y 
a. - 33 (M> DaijiKtling ( 1 ^ 40 ), 


3- MJLTUSA 



■Mill ^\\ 

in India. Huoo of which are doscribotl here. 


sbriibc which ^ro widely 
About Bight apadoa occur 



■ioa-poBia/. ahagg-lotif chug, 
t^ rmffttng-fhangK ( Duff. ), 


AyytovtAvtiA^ 


L9 


dienff kJKmg ( Kh.), j^ngdfn-knny ( Lop. SiTig-jtmt { Synt. J. A amall to 
ni«dium-«izBcI tn» rt m. to 15 iiu in hnighl. Bark g^y. faiely Binootb. 

It ooouTB III EUnmlavas, moat datrlcto of Assam Moondiog to 1,200 

m. m tbs Khsflia hilfe, Dbittagong hill tracts, imd id Tettaswdm. 

Description of tbe wood— So© below. 

S- M- tectona Hutcb ox . C, E. Parkmaon [ Saccopetaluin tectonuin ( Hutob . 
ex Parkinson ) C'haitwjoo }— to^utn ( Hint]. )> A fttraight-atomiiied, 
tnodurate'aiscJ to largo tree 12—34 m. in boigiit and 6<> cm.— I '2ni- in girth. 
Bart dark brown, thinly iiasured. 

it is found hi tits Andauians. 

Description of the wood— See below. 

3. M. velntUia ( Dunal ) Uk- f. & Tb.—mai-n(ttiyiaug, ( Bum. ), 

( Garh. ), Ifor'jsajnphot ( Garo ). Karii ( Goii. ). bari^tai, donual, kajratikt, 
kari ( Hind i.tlaida, Uar, latp/itiin, fxtri. santha ( Kamaon >, giaMfika ( Kimrw. K 
domi/ant ( Khond ), am ( KoL ami Sant. ), jtawiiaifA ( Mai. ), gattBha jwAw 
t Or.), dbmi-wif ( Pinij. ). nalla duMvga, pedda ^ilta duduga (TeL ). kariata 
(Th. ). A modflrafco-HiMd troo 1>-I5 m- in height and up to 15 m. in girth. 
Bark hpownish-groy, longitiidiDally fisaureil. rough, about 2*5 cm. thick. 

It is a eoDiuxoa tree of tho demdiioue forest of northom and omitial India 
wpocialJy with sal. It grows in tlw sab-HimaUtyna tract from Ganga east¬ 
wards, in Assam, Orissa, AmUna, Madhya Pradaah. 'IVav'ancore and Burma, 

Description of the wood— See below. 

Description of the wood 

( TfxBjHrghiana, if, tmtotui and Jf. velutim ) 

[pj. 3, ih: PI. 4, iuj 

General properties—tVood yoUow when freshly ont but tuma j-ollowiah- 
grey nr grojTsh'brown on oxposiir© j Imril , iieavy ( Sjt. gr. o !•>— 0 (t) ftir dry ) , 
eomowhafe lustrous ; siraight-grainiwl : anti “ven mid mwliuni ene-textumd 
with a junnnlh fool. 

Gross stmeture— A diffuso* porous woc*d. (fnwth n’lipa distinct to indis¬ 
tinct, doliiniieil by lUrker coloiirod abroua tissue. 4-t« par cm. Pnrw small 
to von- small, clearly visible with iv Iook, moderately few to numerous C 
per mm.* ), uniformly dlsmbuted. mostly In radial multiplw of 2-». .wcaalomiUy 
up to 10. ami a few in cluatais of 3-5 and ako solitary, usually arranged m a 
mnglo row between the rays but twoaaiotially also in tw^, rows, mostly opon 
but a few filled with yellowish gummy suljatanw ; ressat lines tnoonspiououa. 
Safi tissues not visible Ut the nskvd oyo, but distirirt under hauil hms, in fine 


id 


I?auAK Wootis 


tangeiQtta] Imea, «v«nJy BjiHctid. fbrjning » network with the ra^; tiieee linee 
are somewhat stnii^ht ia Jf, veiutina and M. U-ettma but a little wavy in M. 
rosAurgbiana. Haifa mederaiely broad to dne in Jf, eejuiina and Jf, Uf4tma 
and broad to moderaiely broad in if . neeburghiana, the broader rays nUiher 
widely spaced and evonly diatotibuted and form a eonfijiiDuoua deck on the radial 
Bucfaoe, PUb Jtect:s observed only in Jf , roKbuf^ktana. 

The ioformatiun given here b for M. t«fu(tna. The other two speciee have 
not yet been tested for stren^h, eeaeoning etc. 

Strength—iSee appendix I, 

Seasoning — It is a difficult timber to season aa it developB end-splits, though 
not liable to eiirfiiMJc crocking. According to Gamble it U rather liable to warp. 
Peanion and Brown tecoinmimd that **the timW should be converted gtean 
and open etackotl under cover to pravont oxeeesive eplitting as wnd oa to avoid 
stain to wMch it is somewhat liable". 

Natural durability — Xot durable ; reported tn la^ fijr b to 22 mantha. 

Working qualities—"The timber ia easy to saw, mnohinoa well, bnda itaelf 
to turnery ; limshesi with agouil suifuou" Peamou and BroH'n. 

Supply and mcs—Large supplies are not avadabla iu miv one IftralHy, 
UewevDi, Hulhcient quantities are available from Uttar Pradwdj. for the nuumlac- 
turo of liammor and tool liandlua, fur wliioh the timber la moetlv ihwm I 
South India, it is usually uswi for cheap building conarructiom, Sneruig, wtr hng 
plankfl, fumituie, packing tsaae* and gunstocka. In Burma, it ta reported to 
be need for ohafto, oars, spear hhafta, yokes, axles, polos of oarts and ogricuJtuial 
impiemonts. 

Material— 

Jf. raxbttrffkiamt ~ 231<i UarjeoUng ( 0 77 J, 
ifttceiottn - 782d AndannmH t u-70), 

Jf, - ail62 Prtimw, fiitrma ( 0*76 ), 6116 iJehra JJun f 0*75 ), 

J122 Burma (0 66), 4fUi> Saharanpiir (0 75), 6040 Fondiai' 
Sin^bhum ( 0 70 ), 6074 Ciiildapah ( 0*7g ), 


4. MiTilEPHOBA Bntmn 

A genua of tieoe and dim be which are found tn South and Sotitb-Eaet 
Asia. Two out of about 7 species found in India are described here. 

1. M. maingayi Ek. f. & 11,. ( M, maingayi var. A^srn.' King h-thafnd- 
tier ( Bunn. ), A tree, ft- 1 5 m. in height, found in Bitnna, 

Descriptbn of the wood—See page 21. 




2, M. vulptnx C. E. C. PSachflr—A t™, 24-27 m. Wgji, finind in Toiuwserim, 
Burma. 

Description of the wood—Soo below. 

Description of the wood 

H fnaingaff^ “>1 ) 

[PI- 4. 20] 

G«neral properties—Wood li^t yoUow-brown, JS t 

itMKiorately b«tvy to hw-vy (ap. gt, O-ST-^-Si air-dirj ), straigb gr > 
[ivodjiuin and ovoU'taiturocL 

Gross structure—A di£Fii 9 «hporoiM woo<L arenetK rii^ visible to the o^od 
ew as fiiint linai fownod by darker coloured fibreii* tiasuo. P®t cm. Porit 
a;mUl to mudcratdy largo, barely mibk to tho naked 

mocteratoSy numeiou* or wimereua (7-21 par inia.'), muforrely d^bute^ 
aoUlarj' or in multiples of <M, oo«isiunally up to «. usua^y m a single 

row botwoon two roya but aomotinwa in two rewsi. round to oval, mostly open 
bnt a few fiUdd wHh yoHowiah-whito dopoflits l '.-o^ol Jinoa mconspicuoua. Soft 
Hatua indiatmot to tlwt oyo, but .iistinat under baud Iona, in fine clowly epooed 
tangential Uo« forming network wirh tho roya dopioting a liwldnr.lika arronge- 
Raife moderately bread to fine, rotbi-x widdy spaced and ciraniy 
diatributed, radial flecka present but not pronunent, 

Usei-Tt ia toportoil to be uaed for spokro of cart wboela, and walkfeg sticks, 
like other memberi of thia fomity, the wood is suitable fi)r tool and Uammor 

hondtes. 

UAterial— . , ,i« 

M. taainmyi - 5607 tippnr CUindwin. Burma ( 0>d7 )i oBlO rhangym, 
Burma ( 0-TT ), fi5«8 Shwebo. uppor Btiniia ( 0‘7-t ), 0301 Burma 

(O'bl), 

if, pidptiw - Burma { 0*7S), 

S. OBOPHEA BtOMB 

Th. «n™ oompfew .f .n»U CM. »d duub.. «hioh «. md»f, 

digJtorf i. lllZmJ Surth-ttat Aid.. Atat «™ «■ 

in India, of which only one was available for study. 

O hexandra Blume-A small treo 4-&-6 m, in height and 30-60 om. in 
girth found in the middle and South Andamans and m Burma, espeorally in 

TeUBaaertm. 
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Description of the wood 

FPI. 4. 21] 

Genera] properties^ Wood ^VDllowisk-white ; moderaUily hard: lighli ] 
atroigUt-grained ^ medlius-texituw]. 

Gro« structure^A difinBO-purutw wood. Grototh rittprUiatmot: to indfatmot, 
clolimited by darker ooloutei] gbrotiA tkatiae, about 8 pur cm. Pore# small 
to Tory small, distiactly visible under band Ions, mndorately few ( 5 -tO por 
mm.*). OTonly distributod, eoHtacy or in radial mulripios of 3 to 3, round; 
vBsaol linos inconspicuous. Sojl fiMices indistind; to the eye hut distinctly 
risible under hand lens, oharnotrriBtiraily arranged in dosoly and ereiily spaoHl 
fins tangontinl lines, forming a network with cbe rays. Eaya nioderatflly brood 
to fine, broader onos dlatinotly visible to the naked eye, widely spaced and evenly 
distiibutiKl, farming a conspicnoua ficok on the radial mirfocc. 

Uses—^Tho timber ia mostiy used locally. 

Material— 

6240 Tavoy, Burma. 


6 . POLYALTHIA Blumb 

A genus of tines and shrubs, which are widely distributerji from tropical 
AMca and Madagascar through tropical Asia to Australia but most numeroua 
in South-East Asia. Tn tlH> Indian region t]>e genus ja ropresented by about 
ten speciofl. of which aoven are drwribfwl here. 


I, P, andamaniea Kurz—ddaUro. A shrub found in the South ami 
middle Andamans. Thin speuke is now consirtorod by somo botanists as not 
cfiatinct firom P. jentinsfi ( Hk, f. A Tli.) Hk. f. A Th. a tree of Assaia. 


OescriptioQ of the wood^—Soo page 23. 

2. P. cerasoldes f Roxb.) BofUl.—dcMom. Gtfoban, i/iukut ihtin | Burin.), 
kadwm. kata karai, lahan karai ( Huol.), Aabbr, snaAesarr, roAbimi f Kan. ), 
mnik omt ( KoL ), itarelm ( Mai. >, Aooie ( Mar. ), potntosjiu { Of. J, panjm, tida 
( Sant.), Airiheltda, kaihnkfnw, kada^ilfti, ruvUiti. nedunarai, n^UUtnffi { Tam.), 
dUafaidwddujiw. (Tel.). A shrub (In Auaam} to uioderatO'SiMd tree 

(in Kanara J which usually bnumhou low down. Bark grey, rough, thin. 

li is found on the dry hills from Chotanagpur south wards to 'rravancore, 
throughout the monsoon foreats of tbo W’estenj Ghats but nowhoio common; 
also in Assam and lower Burma, 

Description of the wood—I sm page 2,1. 


3. P, fragrana { Da!^. ) Bedd.—dchdam. i^auri, murvuun ( Kan.) 
a6d«w. putlarr^i l SlaJ, mul Tam ). A toU straight handsome tree, found iii 
the forosta of VVwUTro Gliats from tbo Ratnagiri District southwards to 
Ttavancore up to 1.20f> ta. olovation. 

Description of the wood—See page ja. 
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i P, lateriflora { Blum® ) King—*rbda™. A fcrw 5-20 m, high- Bark 
greyi*h*bromi fiiwly cracked with horizontal riV« (3mokir I 

It ifi found in niotoii and Mwigiii in Burma - hIw Jn Thailand, ilnbya, 
Jara and SnniatTR. 

Description of the wood — Soo below. 

5 P, loBgifolia Bcnth. * Hk. t [ P. longifolia (Sonnorab) 
debto. anboi { Asm.). dtbdaru (Beog.). amk, dibdar, dioiar { Bihar Or, , 
Mot. a^uphot ( BomKv). 

omna Mtfmfi. ( Mai Mituimgam (Tam. J, 

( Tot, ), A tall handsome tn)o with straight trunk and crown I ' pj 
ftii-Jt dark jpwy to dull Imiwntah, smootli. thick- 

Though «id to lie indigenoua in South India and Ceylon, it ia uuJtivMod 
all over India aa an avanuo tree anil near tcmploa. It is found as far iiortli an 
Hodbiarput iu tlj& Punjab* 

DescrtptiOEi of tbt wood —Sco bo1ow+ 

6 R simiarura Ben±h. & Hk, [ P, rimiaium ( Hk. f. & Th ,) Hk. f. & 

Th t-debdara. boga^khainiou. bar-katiori ( Asm-). ehampa { Bhora. }, (an.- 

sagLin, taa^thabut ( Burm. >, botan/d^nchm-. 

«fe,a-pAa»ff ( Kaeh. h deing-jtt^roi, dang^lar-fti ( Kh, ). 

tStuchi), Tnt»gchu.ri-armg, phati 9 pat‘«rang ^ !*iaihau 

( Uocloaia ). khutli, tab^hi ( Nop- ). ojAtiA ‘ 

{ Tipp . ). A tall, rather alonder. tree up to 30 m. m hoighb and . -4 
^ It L found in the molirt fo«»to of Orissa, Mayurbhmi,. tn lower tulJ foraste 
of North Bengal, Aaaam. tlJhittngpng hill traetj. and Bnmia. 

Description of the wood^Sw below* 

7 P subemsa Benth. A Hk. f* [ P- suberora ( Roxb.) Thw. 
fa«, cw/tBong-J, cham khirai. 

f Kacb 1 Aai^^ {Mik.). burM chamH, kuradta, ioSama ibm^u ( O^). 
iXlTt^TAW^aJUrasmallbn^. ^rAhraw«.verytycldycorky, 
It is foutul in tbo fijresta of Singhbom, Orissa, and Eautom Ghats, Kilgiris 
and Mwro, also in Assam and Burma (Tensflaarmi), 

Description ol the wood— Seo below. 

Description of the wood 

( Pi^yaUhia andamanwa, P. ctrMoiden. frugrans, P, lotert/lom, 

P. lortin/Mto, P. simiortfm and P. ^mUrosa 1 

[ PI. 4, 23-34 i PJ. 5> 3 

G««»l p«poti»-S.p™Kl «n,-Uh » bm^ah-yUow, 

bwf J»n>iy ft"” “1"“^ 
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; niodDraUiSy htu^d ; nKidttrattil^' heftv^' (sp^ gr. jur-d^^ ); 

usually straight-grained ; mediuiu to (li»r to very dn4»-toxtiir«l. 

Gross structure^ A dIffuao-}M»mus wootl Otmufh fitbg* distmot to iDdistiiLOi, 
delimited by darker oulounxl flhruuB tiaeiiee, tier om, Paref usually small 
to very small, elearly visible inuler hand lens, miKiorately few to mudoratety 
numerous (S-tS pur mtu.* ), but in one eamplu of P. fragrant and in two 
samples of P, ituifriMM, extromely small, not individually distinct ttnder hand 
lens and numorotts to verj- numerous, unJiarmly distributed, solitary or in 
radial multiples of 2-3, ocoasiotially up to 0 , roundial], soumtimes dUud with 
yollowieii deposits. Sofi fittuiu distinoi only nndor hand lens, in fimi evetdy 
spaoed tangential Unes forming a netrlike stmotimi with the rayn. Eayit usually 
modoratoty broaci to fme and rather widely spaced but fine to vary fine in 
P, mibiTOsa and in a sample of P. fragram, and bttfad to morlaratelv brond 
in P. nmtftrmn ; radial flecks present, conspiciioiiH m the samples having 
broader rays. 

Strength—thdy P./iwjuujm and P, siaimnim Imvo b«m tested; for stnmgth 
figures see appendix I- 

Seasoning—lyigs of P. etuMd^iu and P. ctrawidtt nns liable Ui develop 
serious splits. Sawn planks are aUo prone to splitting and aurfane oraekirig 
unless oarefuUy staoknd. The timber is liable to sapstmn. 

Natural durability— Not durable; gnitnoyard testa showed tiiat P./mgranf 
lasts for 15-2i months. 


Insect attack—Newly foiled logs are liable to bo attaokwJ by shot-hole 
Iwrois which nuikoa the tlflilier iimmitable for the inauufacture of plywood. 
In P. /wtynaiw diot-hiile borers of the fami1{aa I’lntypodidae and Scolvtidae 
Imve been mwrrdod. The liorer CroMo^lamis mttadtrti (Thap,, ami aWi V/«c«y 
lorahv Jordan. (Fism. Atilhribiflae ) and Parimamittena polpaWiiat PiscW. 
( Fam- Oranibyeidao ), hove hoon found to attack P. Jtimiaritm. 

Working qualities-The limber bnot difficult to sow or watk. andibpendiug 
upon the texture fuuehos to rough or smooth surface. 

Supply and uses—Lunited aupplJea are available from the aaat. west a,mi 
sooth It i» used for the manofactiire of pUTrood, matches, 

cases and for temporary ormatnictkuis. Some of Uw «pecie!i are lii^ly to ^ 
auitable fur the niatiufftcture of tunieiy artioire. 


Material— 

P. andamanka fi-llfi Gurma (<>-05 


- UU Binnm { O-m ). 5437 Puri ( O-kflp 
Chuulwm. Burma iO oOj, 5515 Tenasssrim, Bunna (n.gfl) JiTfi 

Nortb Kaimm ( 0 7tt}. 5S7» Niudk, Bomliay ^ 0.75 ), Lflfl SWbc 
Baliigau, Onsaa ( n-gO). M59 Kodawady. Mailras ( 0 ■ 84 ).* 



Avitoitaosak 
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P. fmgmn* - Tmvanww (fl-Bl J. A^Ol Kodawwly. Madras 

f (l'S4 f. 

P. latenjhm - Burma (11-63 ), 
p. fomnyoiit - 3479 CiibutU But. Gardfla [ 6-61 J* 
p, simidfHm - 6flii8 Balugau, Oriaa* ( 0<66), 6367 Burma { 0-60 
7633 Darning, Aaaam ( 6-63 
P, gubfiviKi — 6486 Puri { 6-76 )k 


SACCOPETALDM BsJriiETT. 

A genua of moderaw-abaxi to ImeP tjwa, winch ia now combmfld by tho 
BjBtemfttio Vurtoniata wlGi It ia found ii> tropical Asia and Auiftralia. 

Four aptiows aco known to grow in Indian r^n of which only two aro dealt 

with hom. 

1 . S. tomentosum Hk- f. & Th. [ MiHusa tomentosa ( Koib. ) J. Sinclair ]-* 
boaio. hvm (Bomiiav ). Aidit*, mimnara, Ihatka (tion.). kan, timKi ( Bind- ), 
AeMttre. wunA { Kan' ), kuri ( RJmrw, ). tmw ( Kberia ), ombt, f Kol ). 
hinakaiiha (Mai. ), gafdhapftUa, ymlmoum ( Or. ), (sAttrra { S.mt. ), ftud^-duMuipi. 
chiUcn dudi, gtumaloOa (Tel). A moderato'sizod to large deciduoue trw. 
Bark dark groyisk-brown to brown, ralbor rough awl fiaaiirwi. 

It » fonnd thioughout Hw Uttar PrarlMh from PUibhit to Gorakhpur, 
Nepal leiai, Bihw, (Ihotanagpur, Oriaaa, Awlhra. rentral todia, Hytforobad. 
Wertem Ghats, fenn South Konora to TinnevelJy, Gujarat anJ Rajpuiana. 
Description of the wood—Seu Iielow. 

2. S. ungnindatum C. E. C. Piacbor [ Milhwa tomratosa ( C, E. C. Fischer ) 
J. Sinclair ], A tree 18--d4 m. high, fot^ ^ TcoaHHerim. 

Description of the wood-^See below. 

Description of the wood 

(*Sa«opeffli«*a to»ien/owifli and S. vnffuicaltUum ) 


{FL5, 211 

General properties- Wuwl ynlkiw to oltvo-bwwn j hard ; modomtoly heavy 
to heavy t sp. gf- <► **<>-« ■ * * stiaight-gfainod ; madium.tertiiwd. 

Gross structure—A diffuao'poioua wood. Grmih rin^a distmctto indistinct, 
doiuateatoil by Ixinda of denser tibroiB ^6 ^ cm. iW small to 

vorv -man distiimtlv risible undiw a hawl lens (ft^33 per umfomiJy 

dieiributod, tolitarv or in radial miiltiplas of 2-3. oecaoionally «|. to 6 round, 
mortlv open, sotnetimw filled with yellowish gummy sulasUmw. 
viaiblo only under hand lens, in fine doarfy spaced tangential Imanuranged 
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to foTiti a T«tifluliuii with the laja. fintjji hrond to mtMloratoly broad, vifiible 
to the nakod oy^. rathor widely spaced, evenly diatribMtod. fontihig a wimpicumw 
flock on tho radial stniaco. 

The woi^g qiiftijtioa and physical ptoportias given hera ara littaed on only 
S. tomentotuth^ 

Strength—8w appendix I. 

S«a«ning—A inmlerately refractory timber. l«im; Uahb to some rlnma^ 
by surface racking, npJitting and warbling. Gftjon oenvewcion promptly after 
felling, and stacking the sawn luatotial in a well ventilated shed is reconuxiended. 

Natural durability—Not durable ; lasts for 23-65 montliB. 

Working qualities—The timber is easy to saw and plane. It turns very 
oaaily on tlie lathe and givt'S a fina and smooth fliiiah. It can be atamed, 
poUah«fl <mcl v&rTiiflhod w«U, 

Supply and uses—Fair aupplm are available from Bombav, In the Paneb 
MahaJa and North Thana diviaiona the mcploitoblo tn»es vary’in diametor ftom 
00 csm.-l -2 m. ami yield logs and {Kdea from 4 0-6 m. in length. In the West 
Khan^ diviaion thera are few ecattered lieea 1 ■ 9^-2 ■« m. in diametor. Fair 
guontitira in E.mall sites are also available from Uttar Fnulnsh. It b a euitahki 
dmber for iivi maiiufeturo of Iwbbins and it can Iki used as a mibeiitnte for 
imparted hireh aiul beech for other purjtusce iileo. It has also proved to be 
euilflhio for making bentwood fiimitnro. sports goods, tnmery artidos ami toya. 

Materia]— 

8. totitfniosum - UiW Ahiri Forest, M.P. { 0 T7 j, 3471 GJiotanegpm* 
{9 m), 6481 SanthaJ Paiganas |0>84). 5486 Puri (0-78), 6107 
Kanora (0*77 j, 6400 Ootacamiind ( 0-72). 

S. uKjrufodbfum - 6500 Burma ( 0-73 ). 


8 . SAOEEAEA DAii 

The grmiiB Sotffraea oonrains ireos am! shrubs which »re found in India 
Ceylon. Burma. Malajwn .\ichipokg„ and the PhiUpphuss. The Indian reaion 
has four species, of these three are ibalt with here. ® 

I. S. dlipt™ (A. DC.) Ht. f. ft TlL-AaJ.n.a.. Cfcw 

( Andaman ). A largo tree with cylindrical or aUghtly fluted stem. 

It b foiuiit in deciduous and semi-decidugufl forests of ih« Andamana and 
in evergreen forests of Tenaswrim - also in Thailand and Borneo. 

Desdiptian of the wood—See 27, 

1. S. )«,. t s. (G»h., Bkttor (iti , 

. oylDHlmcJ am up to I 5 m. in InigUt .ml o w W ™. ^ ™th, So.!- d.* 

grey ^il b^y amoath. uaol 


AjWC^KACXAX 


It i« distributed in tlie evergietui forcuita of tho PoninAuln from Konkan to 
*lVavancoro nod also in Assam. 

Description of the wood—See below. 

3. S. lirteri King - dAaouin ( Bong.)- A moderuto-sb-od tree found in 
Ghittogong hill tracts and Burma { Bsaaein ), 

Description of the wood—Soo below. 

Xiescription of the wood 
{jSoperoeu eUiptic3t S. icsurijut wid S. tisteri ) 


[PI. 5, 27-29] 


General properties—Worn! yollowwh-white turning light btown in coibur 
on ageing; Ii»td: modeiatoly heavy to heavy (sp. gr. 0-74-0dJI wr-diy); 
Btraight-gnined; modiuia to Bue and evou-taxtured. 

Gross structure—A difFuaft- porous wood, (frouih nn^ distinct to indUtinct, 
delimitod by rknuer fibrous tiasues. 3-6 par cm. Por&t amaU to very Bmall. 
dktmctly viaibte with « hand kma, tnoilofatoly few to nunioroiis (5-39 [wr 
nuu,* K unifcirmty di8t^ibutc^l^ soUtwy or in radial raultjplce of 2-1 to 6, round, 
mostly open, somotinm fiUotl with Itroumish-yellow gum. Soft fisMKJ diatmct 
only undor Ions, iu closaly ami ovnnly epwiod firm tflugontial linfla, forming a 
sort of ufltwork with the ravn. Ray</> modprataly broad to diatinotly visible 
or just visiblo to the eye, (‘uodotatoly apoood. ovojily distributed radial tloclss 
present^ but not very oonspiouous^ 

Information on stretigth will other propertioa avaiJahJo for only A’. iUiptiM 
wbiflh is given hero. 

Strength—See appendix I, 


Seasoning— SeaBon.% fairly wotl if air^wasonod under cover, A few oraelw 
appear but no disoohiratitJU tahoft plaoo. 

Working qualities— It ia oaay i« work but during planing the wood is liable 
to tear up imdor the plane ; it is aiillablo for steam bonding. 

Supply and uses—A ve^' Jiiuilo-i supply is available from tim Andamana, 
The Iocs aio cyhmirical or slightly fiiited, and are 4 - 5-7*5 m. in length and 
30 cm, iliamoter In iho Andamans, the wood is usotl for boot-building and 
for bows. Being strong and elsiitio. it is an excoU^t timber for hemnw and 
tool hondlte. axe holves and picking arms and ^ilar 

iTuiied H is also ideally suited fi.r making felung rods, bent-wood camp 
furniture, fromw for motor car hoods, sporte goods lito golf olulw and billiard 
cues and also for carving and engjaring- 


MAteriiU— 

s. eUi^ica - 7165 Burma ( 0■ 74 ), Two apemmans 5330 ( 0 -O! ) and 
5331 ( 0*78) tecoivod ea d/pAotwea wbIhcmu ( Hoxb.) Uk. f. & Th. 
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( PI. j, 15 ), finjin tho AiidamAQs. Aro of 8, fffijjfi'ttt, m 

aocordiog to ParkiunoD, A. «»/r»eoM dooA oot grow in tho Andamans. 

S. Ifturinfi - 45S7 Trarancore ( 0-76 

8. Ivstfn - «3I4 Buntia ( o-8l ), ftjjfto s. Andatnans { 0-76 }. 

9, UNOWA L. 

TW and Bhruha of th» gcnm distributed in India, Cbvion. South* 

, ^ ^ m<UiS*»noua to India, wood sampW of two we« 

available for study, ^ 

Ke^ to (Ae ^peties 

Wooil softfc light ant! conrAo-toxtiimd 
Wood moderately hard, luodaratelv heavy and medium- 

. . I^Jhra. 

I. If, Utilo^ Hk. t * Tk, [Cuumg. latifolLi (Hk. f. kTk.) F5i»** 
Uagnep J. A modorately^iMd tree. 15 i,i. Jug]i ^nd 00 om. in girth. 

It i. fomd in Ui. hill Sot*, of Monahm, B„ra. Md ™t.l»m 

Description of wood 
[PI. 5. 3H] 

GoneraJ propeiti«—Wood yellowish white j soft ; light ( sn. gi. o- 3 S ah- 
djy ); atraight-gminod and coam-textnniHl. 

bv diffj^i-porouH wood. Growth rinff, diatinot. ddUnited 

by ^n«r fibrous tiasuoa, about 4 jm cm. Foru large, outlinee of the potee 
TOiblo t .1 the oyo. fow ( 3-A per mm.*) ovanJv diatribiited soiitan’ op 
multiples of 2, mM^ionally 3-5. round; ve^r UneaT^n^nt n 

virible only und^ iiand Iona, i„ fine, evenly apa«d, tangential lin™ fort^^ 
network the nyt. Xayf modoiately bmad. distinotiv viaihle to the ^ 
wtdely apaoed, evenly dbitrfbuteil; radial flocks oorapicuoua. 

No ^mation is available on the strength and other prapertioa for th: 
aperiear Eeye» raontwiiii that tb» woo<i of eaiwnjf, odomla ( I 

(»p. gr, 0-32 air-dry) ae “vary weak; iteaeona ir„j|. 
poTi^ble ; readily damaged by termites and decav. ia't«»d for 

vDodenahoea, fiah-ntit floats etc. ' '“«i tor making 

The wood of Unotta Liti/olia a rimilar to that gf Bomb,,^ h, > 
texture, weight and hardnoss and ia likely to bo suitaWrfor 
which JSWoar ia used. pt^po^es for 

Uatcriat— 

5647 Banna ( 0-36 ). 


AHtroxAOlue 


S» 

S. H, longiflora Rosti. [ Itemw lonpflonis ( Boitb. J . ]— 

I Asm, K twtnmnn^t (Garo ). ditn^i-phaautn ( Kh ,), theseming { MiSt 1, 
sa-la-tyrhai ( Synt. >. A shnib or a amall ti». Bark groomsh*grs>', imiMth, 

thin 

It is found in the overgrwm fofeste of Aasani up to l.itX'm. aleration and 
in Chittagong and Oriasa- 

Description of the wood 
{VI. 6, ai I 

General properties—Wood j-ollowiah-whito, turning gxetdsh witii oge : 
moderatdy hard ; modoratety ho^vy ( sp. gr. u-dS air-dry 
grained and laodium-fine-toxtured with a smooth feel. 

Gross stcuctute—A diffuBo-porous wood. <MndA ring* distinct loindietmot, 
delimiiod by denser fibrous tiflsw, about 3 por cm. P<k^ amaU to araidJ. 
viaihio oniv undar hand tons, modorotoly fow ( O^U per mm ' ). evenly diatri- 
butod, moitiy soUtarv, ocoaaionatly roondbk j vessel Unoa moonapiououa Sofi 
tissue* viaibto only u^tder hand lous, in fino tiuigontial linos, forming a notwork 
with the raj^ tiay^ browi to vary broad, prominent U> tho oyo, widoty spaood, 
ovonly distelbutad ; railial dockfl pnraunent. 

Uaes— Only locally used. 

Material— 

3308 Chittagong hill traoto (0*0!* )• 


. n>. XYLOPU L. 

A l«» e.nu. of IK« and ahmb. *Uoly diaWbuWd In U.P »™P|«j;" 
moat nnn««.M in .Urioa. Tl.. only indigonona u. Jn.l.. » dodt rntb 

hare. . 

X parvUolia Uk. f- * Th.-bdpotkm, eantha ( Mol. h atrm^t 

mn. 24 hoiglit nnd 4li om, in ginb. Bark pal. yoUownb-bmwn, .mootb, 

0 Dim. thick. 

Pescription of the wood 
[VIA, 32] 

G.n«I n»p..lte.-Wo«d n hito to poyW-wliii.. .nreinj 
with i^vy i op. gt. -■ n-n as air-dfy I : i 

aocl tiiBdiiiJ3tt-textiiJtMi^ 

G«oortTucton^Adiffin»-pon.n.-ood. Oro«*n.g,.dloto«toindi^rt 

, I 1 Riamiiig eiinuee 4—8 par cm. Pofi* modoTOtaly 
doUndted bv darker ooloured fibrous tiflsueo, por 


ao 
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Iwge, viBible to the oy©, but outUnBa may not b© aW&y© okorlr visibki few 
to modonitoly few, {6-12 [w mm.*), Bvenly diatributod »Uta*^ or in wlial 
muitiplos of 2-1. Sojt tissues diotiiuct only umior th» Ifins, in 6 a» tongontial 
tines, w^hidi are Mrly o^-only spocod, fomitag conspimiaiia ootvork with tl» 
twjB. Hayt fine to veiy fiiin, indistinct to tint e>Tj. rathnr widoly spaced but 
oquidiataTit ; racUal flcioks .. 

Bomdihou’s esporimojito gava the value of t* ( tl» coef&ciant of tiunsvoree 
siTcngth ) ^ -25 and the weight 44 lb, par c. ft. ( sp. gr, appros, O-Tl J. Ths 
timlwr id rapurtod to be suaeaptible to borer attack. 

“ fluitobia for llglit fimiitupo, interior dtttnge and plywood. 

Material — 

* 4628 Travauooie 1 0 ■ 77 ), 4597 IVavanuore (0-82 ). 
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CotnDiotd^ tiiiibm«i| tmia t Cikutty R«rrmi i ^ ^rown^ H. P> 

af tiic N^w W^kJ. New lUKotL 1^43 1. r ^ 

.4^m, PhiJ. U 7. Sinclair, 

M. *W3- Trotter, H. The rornmon coarmiifcml linibwsofTodiji aw-1 
Dun. 1944 VMuJer ^Vyk. R, w. a«<l Caimriir J . E.^„ ilt^ 
the Tf^p 10^, itatomy ;iiid ntlation^p^ of 

A. Cho^vuhubv a K. \-. Tandajv. 
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4. MENISPERMACEAE 

A feoiily of about 65 genera and 550 flpecies of mostly twinuig vinea, nuely 
erect shrubs or RnmU trees, 'which occur cheifly in lihc tropics, Blany mombcni 
of the family arc poisonouSr some of which are ured for poisoning arrows and 
darts. Fruits and roots of a few are oIbo used in medicinfi. From the timber 
point of TTipw the family is of no eigiutioancc. 

Of 17 genera and about 36 Bpccire, indigeiioiift re the Indian region, all 
excepting one are climbers. Tlie only Bpecios which reaches tree size is dealt 
with here. 

COOCULUS DC, 

Small trees or woody dimbers, which are fbstributod in the tropical and 
sith-'tFopical r^pona of the worhl. Besiiles the species dealt with here, three 
more species of climbcra liave been repottwl to grew in the Indian resiou, 

C, laurifolius DC .—gotancha ( Beng. ), iaim. iilparn. ( Hind.}. 
dtunnifipa {Tel.). A large eveigrecn shrub ora email tree. Bfirigrey, emool b, 
very ^un. 

It is found in the Hub-trepieal Hunalnyafl from Chamba to Kepal ascending 
to 1660 Hi„ sub-Himabyan awamp® in Assam, Anamalai hills. Shan states of 
Burma, 

Description of the wood 
[ PI. 6 , 33 J 

General properties—Wood grejish-white. turning pale blown on ageing i 
riHjdoretely hartl; light to mwlerarely hsaiiy t sp. gf. i>*34-6*68 air-diy > ^ 
Btrught to twistetl-grained ; coareo and uneven-textured. 

Gross stnicture—A ilifftuw-poroii* wotnl with islands of included phloem 
embedded in wavy- concentric and somelimee jiregnlar bands of soft tissues 
(“oonjimotive tissue’* h tlrowth rings appear to tie dcUmitotl by thick bands of 
soft tUsucB g~10 per om, P^rejt small to verj* sniall, raodfimtely ntimernue 
to nmnsroua | 13—40 per lum.* ), more or le®® evenly dirtrihuted, mostly 
soUtATT, round i ressei lines indistinot. Snjt tissut4 in bread wavy conoontrio 
bands'(''canjunotive tiMue**), Rags very broad, divviljng the other woody 
tisstes into small oompartments which Uper towards the pith ; oonn^ion 
between rays of contiguous rings not apparent ; widely spaced ( interfasicular 
only ” ), evenly distributed ; radial fleeks prominent. 

Uses— It appears to be a euitable timber for inlaying and othar doeorelive 
work where its beautiful dgure can be utilized. 
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24fld Calcutta Bot. (Wleu ( 0-63 >, 3f>3& Sutlej TnUcy { 0-6B j, 4497 
Dehra Dim ( O-W ), 4fl43 Dehia Dnn ( 0-64 ). 5703 S, Coimbstoiv 
(O'BB). 
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of l^iai, >.ew Delhi, j®4g, DadsweU, H. E. and Rweid, S J Identifitotron ©I 
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5. BE RBER IDACE AE 

A foraily of genera and more than 200 epedes of fiinaU trees, spiny 
shrnhs and horbs. Tlrey are mostly found in tl» north temperate reginna of the 
world. 

Economioally menibers other tfian Bcrbem and FiorfopAyttnm are not of 
mueb eigiuflianco. Tlie rhizomes of Podoph^Uum are the source of the medicine 
podophyllin ’flie bark and root of Brrb^m also contain alkaloide which are 
nsed in India for onring ulecis and soroa. Fruits of both the genera are edible. 
From (he point of view of agrujulture, the best known species of the femily is 
BertKrif vulgaris L. It is the obligate hiwat of tlifi accidiiii stage of wheat mat. 
The fine- tex lured wood of Berberis is aonaetimea used for the mnimCaoture of 
email tamery aitidcfi and car^'inga; it also yields a ydlow dye which k usefiil 
for colouring and tanning leather. 

According to Ohatterjee, the iaiiuly is represented in India by si* genera 
and abont eighty-seven specie*, of which two genera, Btrbetis amt Muhenia, 
have woody reppesentatives. Both of them have been described hero under 
Berbtris, 

BBRBEEIS L. 

( mdodiiig dfoAonui Nutt. ) 

Email trees or shrubs dkiriliuted in the temperate regioiiB of Asia, Eurepo, 
North America and the Andes motintains of South .4mtirica. Of St species 
reportod to grow in India, seven have been dealt with here. 

Wood of various spwies of Berbms can not ho (Iktingiiiahed with certainty. 
However, the single sample of B. iicjw/ctwis availablo for onr study, may bo 
separated fixm) the rust. The differenci^ Li mainly in tlie arrangement and 
distribution of pore*. 

t. S, angidosa Wall . — chutru ( Ncp.). A ahrsibf ftO cm,-l *2 m, in height, 
Bciri; brown, soft, corky. 

It is Found in Kashmir, Nopal and Sikkim at 3,400 to 4,000 m, elevation. 

Description of the wood— Sse page 34- 

3 . B. aristata IXl.^tjexna ( Bhiit , I, iintfora ( Garb. ). darhald^ kashnuii, 
raeivat { Hind. }, ioaAwM ( Jauns.). bagi svdrum ( Kan.), sumb^ ( Kaah. }. 
chathuf, cAiira, cbotra, kilmortt { Kiunaou J. ehutrOt maickiest ( Nep,), fAitra, 
btsmai, iosmi, fealsri, s.'ndii, sundu ( Punj. ), Jawwiid, kashnud. hiamul (fSimla }. 
Spinous shrub or amah tree 2*5-5*5 m. high. Bark light brown, soft, corky. 

It is found in the outer Himalaya* from the Indus to Bhutan, at 1,300- 
3,400 m. olevatiom, in the NiJgiris and in Ceylon. 
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Description of the wood—See bokw, 

3. B. ttslitica Roxh,—(Garb. ). kishomoi (Jauns.), kiimora 
( Kiunaon ), ciAtifm. maUhmi ( Nep.), A thorny ohrnb. Bark light brova. 
yellow inside, corky outside, deeply cleft vertically* 

It is ilistcibnted in dry outer valloys of the HimaUyoe extending from 
Garhwal westwards to Jihutan at 1.000-3.400 m. elevation, and Paraanath bills, 
Choianagpur. 

Dcscripticn of the wood— See below. 

4 . B. coiiarM Boyle ( B. aristata DC, 1 —Waponi (Garb.}. hoMatot 
t Jauns. K fcosifaai (Simb), A fcah shrub. Barb soft, oarky. 

It i» found in the Nortli-West Himalayas bom Knlu to Kiunaen at 2,400- 
3,000 m, alevatioji extending into inncfr valkys. 

Description of th* wood—flee below. 

5, B, lycium Boyle—li'menr { Garb. ), cAofrot { Jauna. ), cAocAdr, choim, 
tashmal t Simla ). An erect fdmib. Bark whitiab to light grey, corky. 

It oeeum in the outer Kinth-Wcet Himalayas from Kaabmir to Garhwal at 
1,200-2JOO m, elevation. 

Description of the wood—See below. 

0. B* nepalcnsis Spr, (Mahaaia nepaulensis DC.}— iatuUu, aharor 
( Chamba), lAoru {Jauns. J, dien^hah-rrum^, dienjf-nioay'Utot, dienQ'tok-riang- 
joat-dynthoi 1 Kh, J, bteAsIra f Nep.), dienyda-ranotig, dien^-lamong f Synt.), 
womnbN (Travaticore). A shrub ora nnial] tree 4 >5-6 m. in height with a clear 
bole of S-A-'fi m. and 30-60 cm. in girtb. Bark light brown, soft, corky. 

It oootirain the outer liimalayaa from tite Ravi eaetaarda at 1,200-2,400 nt. 
ulevation. Khaei hills, Manipur, Burma lulls and Kilgiria. But aocording to 
Cbaltorjee its distribution is conhnixl to Nepal and adjoining areas. 

Description of the wood—Siv l>dow. 

7. B, vnlgarisL-—barberry, fhatraa (Jauns. ), cAojncAur, cAocAor, kaaknuf, 
Aemfcof. tutrum, ririsAk ( Punj.}. A ihurny shrub. Bark greyish-brown, soft. 

It is found in the North-West Himalayas Eroiu Neftal westwards at 
3^40(t-3,f(>0 m. olcvatton, 

DescriptioR of the wood—See below. 

Description of the wood 

( Bcrbftu ftjtgutoaa, B. ttrMlafn, B. axktkti. B. taiiaria, 3. lyctufn, B, nepfdavfia 

and B. vuigarit ), 
f PI 6, 24, is] 

Geneml properties—Wood bright ynllow, t urning darker with age; hard to 
voy hard; oaoderately heavy to very heavy ( sp. gr. O-OS-O-OS air-dry 
usually straight-gnined; Gnc to very ime-textured. 
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Gross structure—rmg*poroiM wood, but diffuse to sonff-ritig-porous in 
B. mtpabtnsis. GtvtHh rings distinct * deuiaroated by lieita of latiger early wwd 
pores, exoept in ru-pd/eflui* where they are rlelimited toostly by darker 
cotouml fibrotts tissue. 4-6 per cm. Pom except in B. of two 

distinct sixes, - modemtely large and very small - the former just vMHe to 
the eye. few, solitary and in tangential or oblique multiples of £-3 or in cliistcre. 
nrrai^ed in one or two ooiioentdc rows in the early wood ; the latter jnst 
visiblB to mdistinot under hand Sens, numerous, in cltutters arranged in Bonie- 
like and ug*zsg patterns and also in short tangential or (cnegular Itnea ^ pores 
in B, nepolm^ts very small, just visible to indistinet under hand tens, numeruua. 
usually' in widely separated elustera of m-5, eometiines with a tendency for 
airaugement in conceiitrio rows in the early wood T vessel lines just visible to 
indifitinet. Sofi liseues not visible. Rays broad to very broad, widely spaced, 
evenly distributed, radial flecks prominent* 

_.The wood is reputed to work and turn welL It is used for the 

manuiactiiie of foot rules, pioturv fiames, pattern work, carvings, toys, etc. 
The wood of B. ntpolensts is used for fcHl-n' handles. 

Material— 

B. onpalow - 2862 Darjceliug ( 0^73). 

B. oriatafci - 80 Simla ( 0 - 77 ), 2888 fiimta < 6*68), 30B3 Simla (0-79 ), 
3028 Nilgirifl I 0*76 ), 4420 Jauuaar, U.P* ( 0*74 ). 

B. mnolrea — 445 G Dehro Dtui ( 0*86 ). 

B. coriatia - 48 Simla t 0*70 ), 2864 Simla (O &O), 3038 Simla ( 0*70 ). 
3036 Rtmln (0*74 J, 3041 Simla ( 0*83 ), 3043 Simla ( 0-76 j. 4453 
JatniBar, U.P, <0-62). 4770 Teliri fiarhwal (0*S2l. 3042 Simla 
tO'68). 

B. lydam - 3054 Simla (0-73 K 4SI0 JauuFar, U.P. f 0*80 >. 

B. nepo/eitifis - 2318 Darjeeling ( 0*7& }. 

B. vulgam - 3037 Simla ( O OP ), 3040 Simla (0*75 ). 
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6. CAPPA R I DAC R A K 

The caper family com prices of about 44 genera and ovw 1.000 apeciea, nlijfftlY 
herbs and abrnha and a fetr amall to mediiira-aizfid trees. They necur m the 
tropica] and vmrm temperate regions of the world 

The family is not of much importance from eoonomic point of vfaWp The 
only articles of commerce are the capers, which are the dried or piokfad buds of 
Capparia ApinoM L, Screral apooles are € uldvated as garden platiia and some are 
believed to be of medicinal value. A few species, also supply woods for local usee. 

9i genera and appmsdmately IH) species ore indigenous to India. OF the 7 
genera having woody representatives, two were not available for this study- 

The coloiw of the woods varies fh>m pale to deep yelbow to Sight brown. 
Anatomioally the family can be di\7ded into two mainj group^n on the basts of 
the pretsencie or sbaemce of incltidcd phloem. Orowth rings are usually indktinot. 
Radial arratigeniGnt of the pores or pore-gtonp# h often present but not clearly 
in CapparU (partly ) and telufh&i. With the exception of Cadaba 

trifUinta and Oroionu reliiiicsa, the Soft tU^ues are not always dearly visible 
under hand Ima. Ray^i lux- broad to hoe. 


Key to the Genem 


L 

L 

2 . 

2 . 


3. 

3. 


4. 

4. 


Included phloem presieat 
IncUtfled phloem absent 
Tangential lines of parenchymn present 
TimgentinJ. Unos of parenchyma ab^nt 
Porea in long radial multiples . * 

Pores not in long radiad multiplea, mostly in 
radial or oblique pairs and aoca^ioaaUy 
solitary 

rarenchyma distinctly visible under liand 
Jens, aliform to aUform corifluctit 

Pafenchyma mdistinot to }Ubt viaible under 
hand lens, vaaicentric 


1 

3 

Vadaba ( C, trifUiaia ) 

2 

-V^tci^rwr ( tinmrii ) 

Ma^rna ^ if. ar^naria ) 
Craia^Tit { C* religiom ) 

4 


Form nitn»m)iis, per mm * .. Cadaba ( G. indiea ) 

Paw* not nnmeiTous, T-32 per mm * .. Cnjqiwn* 


1 . CADABA Fouise. 

MootJy ahnihs, distributed in the tropical and eah trcrpio&l r^wnsof A*da 
and Africa. Out of the three specie* reported to grow in the Indian region, two 
have been dealt with In^re, 


Catpabidacsas 
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1. C. mdica Lamk, ( C. farinose Forak )—kcdhob ( Hind, ), cAcJSffflsncfc. 
maragad^da f Kan,toi/i kolimtm, l^itakal (Mar.). 

diliidu, vthdha, viii ( Tim. ), adarn^mniia, chenwoda, (TeL y A 

much-branched atraggling ahrub or a araaU treen Sark brown, eomcvhat rough 
and thin with horizontal knlicels. 

The plant b wiildy dwtributed in tho dry plaoes of the Pimjab. Sind, 
Eajpniana* Madhya Pradt^* Guiarat* Konkan, Kamatak and Andhia \ aome- 
times grows un other treos. 

Description of the wood 

( Pi 6. 3e 1 

General properties—Wood white tnzming Light jneUow on ageing i hard j 
moderately heavY to heavy ( ^p, gr. air*dry ) i straight to dightly 

twiated-grained ; emi and 6ne-teituied. 

Gross sUncture—A diffiMe-poroua wood, Grmeih ting3 indistinct. Pore^ 
bdiaU to very email, numerous to very numerous ( 3t^5 per mm** ) solitary 
or in radial or oblique pairs, arrongod radinlty and separated by radial tracts 
of fibrous tissue devoid of porec. roond to oval ; vessel lines just visible to 
* the oyo. PareRrAywo vaaicentrio, indistinct io visible imder hand lena. 

fine to very fiTia ^ oJosely spaced. evenly distri bntod. Pith Jt^ck^ occaaiamdly 
jneseut. 

—Xt is a very fine-tosturod wood^ suitable for the mannfacttire of 
tumory articles. 

Material— 

4162Kktnu. Andhra ( 0-70 >. 669® Belkry ( 0'87). 5035 N.Coimbatore, 
Madras (0-a«). 

z, C. trifoliate (Rosb.) W. * kodHallu, koHita, malhgtitu, 

utiBaguftt, {XoL ). A lar^ ahritb to small treo. Horh btowitt slightly 

rou^, very thin. 

It occurs m the eastem Deccun and Karnatak and in the dry low couutriee 
of Ceylon* 

Descriptmn of the wood 

IPL7.3^J 

General properties—Wood white, turning light yoUow on ageing ; mode¬ 
rately hard j modeoateiy heavy < »?. gr- ^ twisted-grained ; 

ooarw-teKtuied, 

Gross stroeture—A diffose-popjus wood with think conoentnc, wavy and 
•OTHfitimea irregular bands of tfidaded pMwn alternating with dark coloured 
modytiwuee. ( 7 «»i <6 iodietinct. Pores email to very small, moderately 


as 


l9i>u3t Woods 


numerous to naHuerotiB ( IjS-SO pet mm.*), usually umwtlfid in tl» vkibity of 
the included phloem, soUtmry or in radial pairs, loutid; ve»el iinoa just visible 
to the eye, Parench^tRa ia thm tangential lines forming a network with, the 
rays, djatinctly visible under liand Ibis. Ra^ motleiateiy broad, rather in<^ 
disttnot, widely spaced and evenly distributed. 

Uaes^At present only locally used, 

Uaterial— 

&S 34 Cuddapah, Andhra ( 0 -T 5 ). 


2. GAPPARIS L. 


A large gatus of trees, ahiuba and climbers disriibuted throughout the 
waimer parte of the wurtd. About 4ft species have been reported to grow in 
the Indian region, of which woods of seven specm were available for study, 

Wooda of vaiious species of Capporis can not be separated with certainty. 
The single sample of 0. a^'ailable for study, however, can be 

distingxtiahcd from the rest. The difference is raainiy in the fiequeniy of the 
pores and in the size and distributian of the rays. 

1. C. aphylla Itoth ( C. decidua Pai)—iari ( Bihar ), her ( 011 /, ), 
sAtprfffidiia ( Kan.), htra (Mar,). Mer (Mara-ar). lariJ (), kiml {Sind h 
soBjoncAeJi (Tam.). A shrub or tuuall tree up to ft m. in bright and BO cm. 
in girth. Bath grey, oorkji' with deep irregular cracks. I *25 cm. thick. 

It growa in dry arid regions of Uttar Ehndesh, Punjab, Sind, Balnchistaa, 
Rajputana, oetitiBl and southern India. 

Description of the wood—Sea page 39. 

2 . C. divaricata Hk, t A Th. { C stylosa DO. ( Kan. K poacAuiKJa 

( Mar, ), amtoroffl wtW, pomwfa. ttwrafii ( Tam,). ^udamnt budarmi (Tel ) 
A fthnib or small ttee. Bart brown, veij- rough, deeply o!eR, 2*ft cm. thick! 

It is found in the I>Mcan and Kamatak both on stony land and on block 
cotton BoU and aliio in the diy districts of Ceylon. 


Description of the wood—See page 39, 

3 . C. aawicans Wall, ox Kurr. —( Burm.}. 
in the drier parte of upper Burma. 


A shrub, found 


Description of the wood—See page 39. 

4. C. grandis L t—poriUir, pacAaron f fioror 1. _ jl* 

kutt t Bunn.), dhuti (Uuj,), rewipi, iomit ( Kan, ), UKyhuUu { 5U1 ) LuniJ 
paehaonda [ Mar, K mudbrndai, nahhuUnjan. RAudatharaJlTaL ) puff 
oridanda. reffyuli 1 Td. J. A shrub or amal! tree &trb 'j 

deeply and inegularly cracked, thick. ^ 
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It ocoim in RjijpirtMi®! ^hAi'wiu' diBtriolp CiumdA tlistmitp tiw Occcan, 
EttfStem Gb&U ami Kamauk. Prome district in Banna and in the dry regions 
of Oejlnn. 

Description of the wood—8©e betow. 

S- C, honrida L. f. ( C, zeylanica L. ]f— gitoran ( Ajmere), ba^iui, fciZotem 
( Beitg.}, fttmmanitharAifet ( Bonn,, )j fti*i jhiri, irA«/w ( Hind. J, toUula 
( Kan,), iank», pnjpnm, niia famiS* { Kimixion ), flopiarff, gawidni, UiTtiii, img, 
wofutty (Mar,), tKtgmi ( Mong), tentouat (N, Ohanda). nipAunr, ostriva, 
oBCTua ( Or. ) Aaro/fiw ( Oudh ), Ais, hirciUi ( Punj,), boffna, bagiuAi, 

bumaseria ( Sant. J, andavda (Bind ), tsenaacA*, wetaaffiri^^ ( Siiih-), tjdondai, 
i?iiifBiu*on (Tam,), adonda (TeL ). A thorny, dimlilng shrub. Bor^ yello^h* 
brown, rongb, 9 mm, tiuoh. 

It is found alt over India, Banna and Ceylon, usuaUy in hedgea or growing 
on other trew. 

Description of the wood-^ee betow. 

d, C, olacifo^ Hk. f. & Tli.—inita-har { Aam.), boraa MohuV Aotkii pAfto- 
pJbn? ( Kaoh.). dang-iia ( Kb.), Urtgumt ( Kuki), jAewt ( Up. >. ganga-tbaisiy 
( Mechi ), Aai^, noiki (Nep. ). A shrub up to 4 S ra, iu height and nm. 

in girth, Bari darkgrey^ corky or warty, 3 mm. thioL 

It is found in sah-Himalayau tracts ftom Nepal to Aaeinn. chiefiy in the 
imdeigrowth of siasoo forests along riven. Also in Andhra state and Slian 
hills of upper Bunna. 

Descrlptian of the wood—See below, 

7 , C. aepiaria L.—ioiwiJtaft. (Bong.), kanther (Onj.), gfidhmnakhi. 
kakadani. kundi ( Hied. >, Afaw gama, kantiimyaii ( Or. K Aotaii, kaiatan 
(Bajaatllu). A shnib or smaU ti«. fiorfc thin, brown, oftot studded with 
ihoma in pairi. 

It occurs in the dry region throughout India. Burma. Ceylon and the 
Andamans, tisually plants as a hedge plant. 

Description of the wood—See below. 


Description of the wood 

(Cofjpflris opAyHo, O. dimrieaia. C.JIavica% 9 , 0 . ipnadw. C. Aomda, 
C, dadfoBa, and (7, atyMria ) 


fPh?.»»! 

General properties— Wood white, turning yeltowish-brown Oft ageing ; hard ; 
moderately heavy to heavy (ap. gr. air-^ ); ^udly^ed or 

interlocked-gramed : medium-toitured, but eoaiw in C, graniu and O. Aomdo. 
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I^lAX WOOTVS 


Gross structure—difiiise-poroua wood, Oiwjsth riny» diitiuct to indistinct; 
wHoti prciMint the growth oiarks oro usually duo to flbroua 1>auds. 3-ft per om. 
Ports moderately large to very small, but of two dJstinot in C. hortida and 
0. ^nmdis, moilerately few to numerous { 6^1 pur mm.* ), but few to moderately 
few ( S-IO per tnm.* ) in Cl. jTraHrfiff, mote or less evenly distributed, solitary or 
in radial multiplea of si-T. and oucaaioiially in long radial clialnaas in C* hotrida, 
round. BometinMss filled with gummy tleposita ; vessel iuies distinctly visible to 
the eye. Soft tissues vasiMTitiic, indistinct to barely visible under hand lena. 
Rays line to very fijiH, closely spaoetl, evenly dUrtributed. but in Q. yrandis 
moderately liroad and widely fipaoed, while in C, and C. hotrida. 

( partly ) moderately brood to fine and widely to fairly closely spaced ; radial 
tlecks present in the siNxiies having broader rays. TraamattV iriuji canals 
commonly {Uesent. 

The limber is reported to l»e rluiabte and rcaiatant to termite attack. 

Uses- “It is a hard and tough timber and is suitable for tool handjeg, oart 
w'heels and aales, l»at knee, etc, It can bo used also b>oally for house building " 
I Chiii^hi[i7 k Cha^Ii ). 

Material— 

C. aphylUi - 4U Aimere ( b-71 ), 30fi6 Multan t 0-83 ). 

C. dimrifota - iiflSJS Nilgiria, Mailtaft ( 0*01 ). 

G,J{avic<ms - 8413 Uuma { 0-77 ). 

C, ffrandis - 1 134 Ahiii Forest, M,P. ( 0- pfi ), 

a horrida - 3S44 Ajmero (0-73 }. U.P. tO-Sfl h 4171 Kistna, 
Andhm (0+fl6 ). 

C. ofactfoJiO - 3^97 Darjeeling ( 0-d4 ). 3S32 Ganjam { 0 flB ). 

<7, sepiarta - 4tS7 Kistna, Andhra (fl*73 J, 4640 U.P. I O-GO ). 


3 . CRATAE^'A Forst. 


A genus of trees widely dietrihoted throughout the tropical legioiiH of the 
world. Besides the species dealt with here, two mow species have been reported 
to gtuw in Ihf! ImMan re-gion. 


C, ttligioja Fomt,* (C, ninvala Buch Ham. in part )^xtrun I Asm \ 
barvn, konna, ukioshab (Beiig. >, AmJfcom, badat or ta*t, bmkadtt { Burra ) 
nirujani [Vootgl jony sia i Haro hbarm, barm, bih, bilasi. hUiam varm' 
wrmnm t^d.). baram, ^rum {Jeyp<,rv ), mibonju ( Kaclx, ). biiusi, hoU 

4^, ( fcn ) .J..*.,., , Kuki ), , Up. mi. ».w 

hbn. i..r.«4in ( Msl. ). Mwiimi, iarro™, A’oj-i,an. imhnri. Umla, tiixb. 


Va 


* ntmeh*^ iliovTt l!ut *."T^- . , - 

- PoUnkkti ilHwiFf ktJeli )■ .UUiBEt nvnTh[ti4n <pac^ lodlt Thk uois ■ptU 


htln 


fiorsoC til* BnUib Isiil* 0,edieHu Font r«r nmnJUj BcjL.Hub,, n^rnmd tci in tlir 
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niratltjy pilut wtitmtnta ( lliir. biiltulu ( MiJoW ), aibt-diidit ( Mirt will Abor. ), 
chipt4, ehipUkaih ( Nep. 1. finMi-namwi (Sinh.). mrtma {Saiw. ), budugi, 
fMAflMUi. n«tt)o7*«floi, matitliwjatn ( T&tn.), tffintjdCii iiniw«»Wi. »nln", i«ivina», 
tutin. twofcmm, ewKiwVli < Td.), A BinaU ti> fflerfiutn idzod tree, roadiiiiif 
oeoftsioviaily wp to IB ni* in height and ^*'1 tn. in girth. Ail'll duk grey witli 
horizontal wrinkJes, 1 ■ 25 om* thick. 

It 19 found throughont Indin, Btmna and Ceylon chiefly near banks of 
atreaina. 

Description of the wood 

f PI. 7. 39] 

General properties— Wood ydlowish-wliltc to brown ; moderately hard to 
hard 1 modemtety heavy f ep, gr. 0-57-0 ■ 64 air^hy); uttaight^gramed r mediura- 
coaise-textured. 

Gross structure— A diB'use porous-wood. Growth rings indiatinct. Ports 
small to moderately large, moderately numerous ( lO-i# per mm.*), aniformly 
distributed, solitarv or in radial pairSi occasjuunity also in oblique pairs, round 
to oval; vessel lines inoonapienous, Soft tis/foss distinct iindor hand lens, 
aliform to aliform confluent, ihiyir moderately bread rather widely spaced, 
evenly attributed t radial fteeka often oonsiduuous. 

Bouidillon’e experiments in 1S96 gave the value of P (the coefficient of 
transverao strength ) = 270. but these were carried out with abnormally light 
wood. The wood b reported to season well but is not durable, 

Uses—It U a gorid timber for tumerv work and has been Jooalty used for 
toys, cupe and saucers and many other amall artioles. 

Matcriai^— 

505 Prome, Burma ( 0-64 ), 31 IS Chanda ( 0‘57 ). 

4 . MABRUA Fonan. 

A genua of dlmliing shrubs which ocour in tropical Asia and Africa. The 
only species reportecl from the Imlian region h dealt with here. 

M. arenaria Hk. f. & Th.—into (Gnj.), pumicJutLeri (Tam. ). puttoiigo 
i Td, ). A large climhiiig ahrub. Bark yellow, reticulated. 

It is foand in westot© Himalayas, ccnwaJ tulia, dry rrgious of weatem 
India, Gnjaral and throughout the Deccan. 

Description of the wood 

[ PI r 411] 

GtmrelpioMrtiM-rtWwIiiW. tiirains U^ht ,«lk>« on ««iDg ^ mwterettly 
h»l ; moAnntoly teory ( .p. 8r. O W rur-d.y ), to dighcly twistod- 
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Woods 


Gfxjss stnicture—A tiiffiiBe-pnroiiit wood. The imporiaiit chnractorifltic of 
this timber u the lavna of included jMoem in narrow wavy oojiccntrio and 
o^ioindly irregular bands altfflmating with darker zniwa of wood. (Jrmiih 
ringg indiatinct. Fow moderately laj^ to small, moderately numeroua to 
mimerouo {1&-3A per mm.* ), moatly in radial or oblique paira. occadonaUy uoli- 
taiy, radially arranged and separated by radial tracts of fibrotw tiasue Anmid 
of pores : vessel lines just visihk* to the eye. Soft riarast indistinm. Jioyi fine 
to moderately broad, widely spaced ; like other dmbeiB baving indaded phloem, 
it often shows a pleasant figure on the longitudinal aurfhee. 

Uses^lt ifl at present locally used. It may. however, iie tried for inlay 
workf where its beautiful %aro could be utilized. 

Materia)— 

fib37 N. Coimbatore, Afadras (0* 76 ). 


S. KIEBUHEIA DC, 


A ^ua of traea and shrabo found in tropioal Ada and Africa. Thespecua 

dealt with ben? is the only one reported to grow in India. 

N, ILoearis DC, { N, apetala Dunn, tnttotti ( Tam > A small 

tree. Bhrt brawn, granular, thin. It ia found in the hilly pans of Karaatak. 

Description of the wood 




General propertits^Wood white, turning light brawn with 
hard; moderately bcavj- (sp. gr. 0-67 air-diy}- bteriocted- 
textttrod. 


age; moderately 
grained; coarao> 


The mw importMt thwMttri,. 

to of U>“h tl» tk-n .0^ coooentrio eod oeceelonaUy irregul., Unde 
of ineladed pUom. GmttK nnp, indietinct. JVee rnuU aninll 

n..^«Iy.j™u,„, ll-ls^ n«aUyta,ridel,.p«,nnto^n,S 

of S -8 niund » o«.t i ™»l h„e» j„i vabfe „ ,u ^ ^ 

««4to the umhe. d»™ . p!»e™, ag,„ dne to .to piau™, nf 

Ue»-ln eddUion to to p«M„t |«a,|u m,j to tried to, inln, to*. 
Material— 

&fi36 Caddapab, Andhra (0*67 ), 






Chalk L. *jwl Chattawny. U. M. Identification 

' 50, 10Owwdhirrv, K a 'ncliided phfoem. 

«H*, s bOAe Bums conttnerem) 
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timtws of For. Aec. ( 4, j, 1046. Cocmdl of Sd«rttfic and Induetm) 

Rowcht W^ih of India a. Now DeUti. iw. Gunbla, J. 5 , A toanual of Indian 
diDbeii. Loodott. 199 a. Meleslto, C. R. and Oiaik. L. Anatonsv of djcotykdons 1 
Oafonl. igjo, Rcooid. 5 . J. ant Hasa, R. W* Tlniboaof the Now W<kW New Ha%«i. 
1043. Tnnit, R. S. ^ian wooda ac^ tbeiT um. ijufine J^or. Mem., 1, i, 1909. 

S. fC PvaKAVAsma aud M. H. KjuHt. 
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Iicixuir WOOBS 


7, F L A C O F R T 1 A C K A E 

A family of ^>v«- 80 gwiera anti 800 apctricsof woody ptanta wfiich widely 

di^-Tibuted in the tropics snd aobCTopji^ 

Tlie mofll impcirtaat imxlurt of this family is ehaulmoogm oil, used in the 
treatment of leprosy. It is obtamed from tbe seeds of ffi/dnooirpia mgkiiaaa 
Bl. and Taraktogenos Ittmii King [ /fydworarpw irumi ( King ) Warb. j. The 
seeds of severatl species of Hydtwcarpus yield an oil having simtilat properties. 
Fruits of Fi'acotirbVi ami a few other genera are edible. 

From tho timber point of view, tlie fatniiy Is not of much importanoe. 
Tlie Venezuelan boxwood or zapatero, tbe only timber which is vircll known as 
a sabetitnte for boxwood, is obtoLned from FosmWrt praceoar Grira. In the 
Indian region the Burma Jancewoml, Kmeniomm Benth.. is iisoil for 

shafts of heavy carts, niasBj anri for cotistructitmal purposes; other timbers are 
mostly U8e<i locally as building material while a few. e,g„ Ctmnria and Hydno- 
rarpfm. ore used for iJio manufacture of tunuBry artkiJes. 

In India the family is represented by 10 genera, Exiept Rypanm Bl ail 
have been dealt with here. The wood varies in colour from vellowiah grov to 
v-arioum shades of brown. It is. as a rule, moderately hard to hard, modemtely 
hesv-y to heavy and fiiw-textiired, but iisuaUy vety hard and very heavr in 
nac&iiriia, Homaiimn and Scoiopia. Anatomically the family is ve^y uniform. 
The wood is charooterised by abeeuc© or very ucainty cievefopraCTit of soft tisautul 
which are nf»t viaible under hand lens. The pores are small to very atnaU 
either aoUUry or in short radial multiples aud often show radial aUfinment’ 
Tho ray» are tine to very fine and ofosoly except in Cosea™. 

All tlie genera show almost aiiuilar anaiomicai structure. Ca^ria ia 
only slightly clifFcrent because of its ray width. 


L ASTKR1ASTIG5L\ 

It wms a monntypic genus whieii has now been included by Syscomatista 
under Updtuiwrptis. ■' 

A, macroearpa Bedd. [ Hydnocarpus macrocirpus (Bedd.) Warb I Two 
ral>-.p<€lc. tov, rc<»p,iMd ky Steumer. .nb..p, • 

IU.I.). ,dbmnt^ (Tam.), A Jatg. tm. JJ 
and 4S om. m diameter, 

Description of tbe wood 

,ntoni«-w<»d p.y Hgfct ^ ^ 
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Grioss structure—A tlifruse-porouB wood. Grouith dbtiact t<i indistiaot, 
demarcftted by darki? bwidH of libniU^ tiasutt, 4 per om, Pore^ amall. just 
vieibb to the oaked «y«,itaniemi» ( i5-32 per mm.* >, pveniy diatributedt solitary 
or in. radial multiplea of 2, occosioaHtty tip to 4, riKlidly orrangficl, roundish, open 
or phigged with whidnh powdery deposits * vossal lines disttnel but !iot con- 
apictiotw. Svft liMve* not visible. Ra^ liju; lo verj* firte. indistincl to the eye, 
closely spaooii aiul evenly dtstributed. 

Bourdillon gives the value of P f ©o-efficient of transverBe strength ) = iSd 
and weight 4S tb. per eft. ( sp, gr. app. 0*77 ). 

Uses—^According to Bourdillon, the timber is "oselais, but as it is obtain¬ 
able in straight Iciigtha, it b sometinus eniploj-al for rough huts for temporary 
uecupaiion 

Material— 

4680 Travancore ( 0*57 ), 6408 Burma ( 0*57 ). 


2. CASEARIA Jaco. 


A genus of tree® and shrubs widely distributed in the tmpioft. in the 
fi^itinn regioa about 8 species «© reported to grow, of which 5 were available 
for study. Their wood b indiatingniahable. 

i. C. escnlenta Roxb.—ftoWuiogrewii ( Garo ). rfodduAuaiw f Kan. J, dienp- 
soWorwao ( Kb- >, nwdttffwpnwidte, puanimartifliFu, reWa-ifUttmis (MaJ.), iscutfeiiHa, 
»M>rei (Alar.}. kfi^n sHn-itfoa/j ( Mik. 1. tokkoipatai. tiottar^mi (Tam.). Ufiually 
a large slmib, but niay attain tree aijo, up to 21 m. in height anrl 45 cm. in 
di&TUQter. 

It oceuK in the western coast from Koiikan soubhwanls, hills of Weatem 
Gliats up to m.. Andhra, hiUu of Assam, ami in Burma ( Tenaascrim J. 


Description of the wood—See page 46. 

3 . C. glomfirata Roxb.—feUari* ( .\flm. mmt ( lierar ). nam, iwMo. 
( Dehm Dun ), hn4« f f>otial J, wif«. phetnpri ( Garh. K (toidrtng, bol-dajaresjr. 

iminM < 0™ I. . "f™ ■ 

( Htod.). *™>e ( K™. I. I»n ( KMn.-. 

Llwb (Kh. ). «rf , Kul I, «.t. ( K«y. I. 1-J» W 

1 K«b»» I. ^ I Kurku ). <-M. t ^P-f 

Imoi (>!«.). < “"J* ,1- 

( .V.p, ). prUi ( Or. ). «»"• ( Suit; )' “'"■ ’^‘PP* 

d,™b gr.™g "P » • "k r “ S. tht 

».r*p»yBhbra™.reogll,tlun. 

It i, m th. Sub.Hta.l.y« <»« to 2.) «> »■ r»m Ch«»b 

to Silddto. Attoto »d Btoto*. 0 »dl. toKl I«l“. K^Jton uto 



iKDdAjf Wood* 




Deocan Ghate in open fittuatiooB; wconds to 1.200 ni. in Kh.LnH«*i , Aknmi" 
(Talbot). 

Descriptian of the wood—fjt?e beJow. 

3 . C. lomtntosa Roxb.-flwuj, f Bong, ), tmtUU ( Bhjl >, londri, tundrt 
(Goti. 1, bairi baabUri, beri. Wains 6#r. ftAoH, bheri, chiJaru, ^MUa^ 

< Hind .}. bilhjubim, Wfjifff, ironje (Kin.), fcW ( KLir*-, ^ j ^ 

{Kmkii bokhiuk, iarei, lainja. tutuaei, ntodsi, modi ( Mar,), ^mri, kokra (Or.), 
cAcorAo ( Sant.), kadichai (Tam,), der (Th.), cAoreAo. thilakadiddi (Tcl )* 
A ahnib sometimes a small trw. Bark whitish in colour, ft mm. thick. 

It iH found in tbo eub-himakyan tract from the Indns eaatwarda Bfloend- 
ing to 900 m. in eenttal, western aud South India. 

Deocriptioci of the wood—See bebw. 


Description of the wood 

( Cflacflrio eatulania, C, qbmarata, and C. ioauntoait ,) 


[ PI 8,48 ] 

General ptoperties^tVood yeUowiah.wlute, turning light brown on ageing - 
moderately hard to hard ; modenitely heavy to heavy ( sp. gr. 0-68 to O-gi air* 
dry) ; atraight to twisted gnuned ; finc-tejttnrBd. 


Gross strecture^Adiffme-poroQs wood. OrmyA n,ipsdiatinct to indistinct 

dohniited by darker ooloor«l flbroiw tissues, 3^9 per cm. small jua^ 

visible to the eye. numemufl ( 21^30 per mm.*), omiiy distributod, moaUy in 
radial pairs, or in radio! multiples of 'A-b, mdiaUv aligned, oval • vessel hnee 
inconapioiious. Sojl tisauea not vjaiblo. Haifa moderately bn»d to very aim 
cloeely spaced and evenly distributed. j ■ 


Bourdillon’e eiperimente with C, «cide«/« gave the value of P (the Coeffi* 
cieut of tmwverw strength ) = 995 and weight M lb, per o, ft. l en „ annm* 
9 m }, and according to him it is liable to split, but nsibtant toZjS'atSok, * 

Uses™^etimlierm mo*tiyi«sl asabiiU^ It b suitable for 

the maottlaoltite of smaU turnery articles like toys, combe, etc. 

BSaterial— 


C. aatUmta - 4723 Travancore ( 0*83agi^ Burma ( 0-77 ). 

C. ghmrmt^i - flftj Darjeeling ((1*88 ), 3asi Darjeeiing ( O-og j. 

r, foiKCJifiMo - 1183 .^liri Reserve, M.R (O-a?}, 1363 Gonda HP 

(«•«! ), jaoj Mflgto, M,P. ,,.52 I, MU (Lia CP^. 5 ^‘ 

3 M 9 Kheri. UP. («.» 2 ). 3 S 27 Kh„, 4 , ForartTc^ J f! ' 
6718 Dchiu Dun ( b-66 }. rorwm. ^ o-«4 ), 
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3. FLACOOttTiA CoxKEBB. 

Trees or shrubs djstnhuted in the tropics] regioiiB of Asia and Afiica. 
Of about 7 specka known to grow in the Indian retpon, two were avaUabit 
lor sttuiy. Woods are bidistiii^iiiaUable. 

I. F- cataphracts Eoxb, ex Willd. f F, jangomas ( Lour ) Raeuwb. ] — 
goch‘poni^, phinfl, polian, ^niol or jteniol ( Asm. }, bmnfh, jtaniata ( Beng. 
iMiyw { Biitm, J, fofcro* ( CooU.), tiarichik f Garo ). jfimtioa. paehnala, 

paniaia, paniaiah, talispaln ( Hind. )* oAWw, fhamptr < Kan. ). dkng-^-ftUvA 
{ Kh. ), ibin^'t thailim, vai/antatha ( pAom'oi ( ^lechi ), thtngpt-bttftdH- 

urwtf ( MHfn ), (offtcAa ( Or. ). luk-tuki. tokroi (6y]b. J, cAomln, midlemwlpanc&t, 
tsyoti^tern (Tam. ), dnlf.dmi't ( Tipp. ), paniyant { Oraon }, A small to modium' 
«scd tree up to m. in height with a dear bole of 3-tl m. sad 90 cm.-l -0 m, 
in ^ith. Barh rusty brown, smooth, thin. 

It is found in the moist fbrests of Dehm Dun and also thiDUghout Bengal, 
Chota Nagpur, As« fl m and fTiittAgong . South India and Burma but rather 
Msarce. Often cultivated for ftuits, 

Descfiption of the wood—See below, 

3 . F. ramontdii L'Herit [ F. tndica ( Burm, L ) Merr. ( in part) J^-fcenrAi, 
katai, tambai ( Beng. 1, yatgoti, swrjp'Aof*. halkni, furbekat { Bemr), tAorihoiat' 
( Bhil 1, ( Burm. ), takein ( M.P, ), tnlangm, biiangur, banei ( East 

Almoni ), bHagura ( Garh. ). UwA. Muanbtr. bilatigiM, kandi, Siango, hsnju. tan&fr, 
baiahi. tattar, batii, tnmndu btntaba ( Hind. ). tangfjii f Jeypore ), &Ao%, pajafc, 
AanmnnAt, AaflUfflanfA ( Kan. 1, 9ftpba { Khomt. ), mtrh ( Kol. ), baia-bandtt 
( Kumaon >, fiwdi ( Slal Patiari }. bhaebat, baber, paJkr ( Mar. bnJ'UU. khatxran 
( Morwara ), bati-bhainebo, btmiadhawra, btmiai hdi, Hiam»ri. seni/i ( Or , }. balati 
{ Palamtjw ), Aaha ( Sans. ), marie ( Soot. ), u^wmwso ( Snih. ), eimihabilai. 
battukala, batitkati. kothvvela (Tam.), powrfrejpi, ffwmfAefti, baba banregtt, 
bondagoffu, nakia-iuirtgti, putluhiibada ( Tel. ). A laigo shrub but 

under favourable conditions may be a (iiedinni*aiied tree. Barb grey, scaly, thin. 

It ta found throuEliout India on diy hdls. in deciduous, mensexm and thorn 
forests, and in Prome district of Bunua and also in Ce>lon. the Malay Arclii- 
pelago and Madagascar, soruetimes cultivated. 

Description of the wood — See iiejow. 

Description of the wood 
(Ffacoariia caiapbraria and F. ramonirM 1 

[ PI, 7. I 

General Propertics-Sapwood light htown, gradually merging into 
ohooolate brown bcartwood : very hard ; heavy to very heavy ( ap. gr. 0-76 to 
I ' 13 ak-dry ): Biiaigbt to twisted groined ! fine *nd even-teituted. 



Iyi>i&y \Voo9s 


•IS 


Gross structure—A diffuee-porous WDod. OrowtH riwjw dietinct to j 

demarcated by darker coloured Sbroiie tiastie, 3-8 per cm. Forest »RnU to 
very emaU. just viaibie to the eye, moderately numerana { 15-17 per mm * ), 
evenly distributed, mostly in ratJial mnltiplce of 3-3, occaaionally up to 6, 
radially aligned, roimdiah ; eosecl lines just Tiaihie to the eye, Soft tif f ut t 
not visible. j;aye fine to very fme, elueely sfiaced and e^-efily*dietributed. 

BourdiJJon give# the value of P ( the Coefficient of tmnavwso otrengfcb ) 
Sn and weight 56 tb. per eft. ( »p. gr. approx. o-M ) for F, ttaiaphracfa^ 
Troup stotes that F. r&mcntchi epiiu but doe# not warp and is durable. It takes 

a good 

Uses—It is used for postsand pdee.agrioultural implements and for the 
rnanuiacturo of tiimorv- articles. It is said to be good in rtaisting ftiction and 
might be used for puUeyH, 

Material— 

F, oetfjpAmetfl - 4511 Iteliro Dun ( 0-S7 j. 4ft3l Tmvanoote ( 6-33 i 
B347 Buraia ( I • 13 ). ' 

FiTOTJWiUchi — 260 Garhwal 4S0 Ajmere (0'70) *739 

Mohnrli Resen'O. M.F. ( 0*77 h 3125 Burma ( 0*91 ). 


4. GYNOCARDIA R. Br. 

A monotypie genu#. 

C odonta R. , Abor. j, , Ak.. ). 

( Barm. J. 

W.*., ,*(,(). , O.rO |. din, 

si^h-ph^rlin^ ( Kh, h kmlut, f Kuki h iul kunn r T \ 

W ( Lm*. ). ,d«6a, ^3.'>• 

l«jP«oni; ( Mrclii ), iamjd-l^mtalunn}. UyiiKf-hdi ( SOk. ), £t; 

A modrr.lr.««d t™,. B-lfl j, beijj,, .rfn , ’ J >; 

cm.-l -5 m. in girth. Bath grey, smooth. 6 nun. thiok, ' ^ 

It i# fomid in the noithem and eastern BengaJ. Assam and Burma. 

DMcription of the w(kk] 

[ PI. S. 43] 

Generel properties^ Wood yellowish-grey to tight brewn «A . 

m h*.vy g,. rSl; 

LDterlorkcd-gramrfi , mechiUD to fifie^toxt mrfd, ^ to 
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Gross structure—A diffuBe-paTOua wood Qfweth tiityf diatinot to 
iiidistiiict, dismuroateti hy band^ of Sbrous tissue, 2-4^ per cm. Pom» modersteiy 
large to small, nunterous, in radial muldplcss of 2-3. oocasionally up u> G, 
SQisetimee solitary, evenly diEtdbnterl, round or oval; ve&ecl lines distinct 
to just visible to the eye. Si>fl not risible, lUiys fine to very fine olooely 
spaced and evenly distributed. 

Seasoning—^Tbe timber is reported to season well but the process is stow. 
For host results, it mtist be converted immediHtely, 

Natural durability—^It is reported to be fairly duiabto. 

Insect attade—Iby wood la liable to be attacked by the borer, Stmmatium 
Fabr. Fam. Oetamhyddae, order Goleoptera. 

Workiog qualities—‘Easily sawn when green, but mote diScult to convert 
after seasoning. On the lathe, it turns well and finishes to a good surface, but 
it is not a typical turnery wood. 

Supply and uses—^Lbnitcil supplies ore availabb itom Gachar and Laklimi'- 
pur in Assam, where it b used locally as house posts and wall boards. It is 
a good Gonatruotloual tiniber for goneral putposea. espemally for planking. 

Material— 

703 ChittAgong { 0-72 }, 0177 Ktuseong { 0*40 
S. HOMAIilUM Jicq. 

Trees and shrubs widely ilistrihuted in the tropics. About 10 species are 
indigeDotiH to 1 and Burma, of which five are dealt with here. 

1. H. hhamoense Cubitt and Sinith—to/ony mjim { Asm. h b(Miir-ja/^Te»g^ 

bolmg^ttiah-vthn, sAohsAi’euj/ontf t Gam). A tall treo fimndin Funna ( Bhamo h 
two vorietioa have also been raport-cd fixim Assam, Sikkim and Oliittagong. 
Eanji Lai Olid Das ooiisiiier that a j^fthNeastem 

r&m of JJ. seylanieufn BeutK 

De^oiption of the wood—Set* p^« 

2. H. grandiflorum Beoth.—A tniddle'isisasl tit» found m Btmnfl ( Mmgm 

Description of the wood^—See pagi'* 50. 

3 . H. minutifloruin Kur*,—A tree of lower Burma, 

Description of tbo wood—Bee page 50 . 

4 . a. tumexitosiim Benth.—Burma bacewoed. ffuii han^niy, mtfoutxhauy. 
mjfctuitoyo, IAcmw/ou? ( Bnrm. J. A large tree 34-37 m. in height with straight 
cylindrical clear bob of 13 to 15 m. and 3 - 4-3 m. in girth. Bark white, 
amooth, thin. 
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Ikoub Woods 


It ia a very ooimuoa tree all over Eunua wiil soatterod la Chittagong uid 
ia tils Ganjam ^dot. 

Description of the wood—See botow, 

S. H, reylanicum Benth.— ( Kan. ), kallatlamjba, hduralukat 
wMin/Auto mtJtbi ( Mai.). A large attaight tree (jp to 30 m. in height and tW 
eoL in d i am eter. Bark pals, rettgh, I - 7 cm. tliick. 

It is fosmiJ in s^'ergreen forests of the Western Ghats from North Kanata 
soudiwards, up to 000 m,; abo in Cieylon. 

Description of the wood—Sco betoa*. 


Description of the wood 

{ HamUiwn. bhatnaefuf., Jf, tfmnrfi/fontw. H. mhutijimtm, H, torwutMum. and 

U. setflani^m ) 


iei 9, 


General properties—Heart wood usually indisdnet. wood gre>'ish-lmiwn to 
pale reddish-brown ; liard to very ikrU ; rafjstly heavy to very heavy (em. gr. 
0- 67-0 - &0 air.diy ); straight grained ; usually ^c textured. 

Gross structure—A diRuse-porails wood. Growth ringt distinct to 
delimited by flarker bands of fibrous tissue 2-S per cm. Pone smaU 
indistinct or just iTSihlo to tlie eye. usually nttmennu ( 17-35 pg- min * 1 but 
slightly larger and fewer in C. reytenicim* { J1-21 per mm,* J, evenly distrtbuted 
tu radial multiples of 3-3 or aoUtuy. rnundish, sometime* filled iritli wllowish 
punmy depoaiu ; vessel liiwa just visible to distinctly viaibb. Sofi iviattAt not 
visible. Bayt fine but usually distinct due to whitish deposits, elosetv soacod 
and evenly dutributed. ' 

Strength—Only H. lotneniaaitm lias been subjected to frill »oale teste. 
Par stttingth fi^troe eee ^ppendbe L 


Bourdilbu’* eapcrimimts with //, aytomdim gave Uw mlw of p 
(CoefEuient. of tmnsvoree strength) - 777; and the weight 66 lb ™r eft 
(ap, gr, approx. 6'f»0 ). * 

SeaMning-//. is a vay difficult timber to season. It devolona 

wrious end spUt* and surface ciacfe. and also warps, twists and shrinks badlv 
Kapur rtatcs that g^ the trees Wore fellings oon.™ion and slow 

seaiamiiig would ^haps give good result*, gome kind of end paint and 
flut^ the stock to BiuaU dimanaions has aleo been reoomiij^ ff 
la also reported to be refiactoiy to seasoning. ' 

NaturaJ durability-The wood of H. toiwnioxnm b not dumhi-. » i 
for 40 to 64 months. Uwk states that reytoaicum is ver^ du^bU. 


^tiAjcotmriAOEAA 


Insect attack—AocoidiAg to Boiittlffion the wood of ff. xeglanicum b not 
MUMopcabio to boKsr attack. 

Preservative treatment —Hoartwoorl of H. is treatabte, bat 

oomplete penstratiou cannot be always obtained, 

Wotfcing quaiitie*-^/. totn^tnUumm “is vwy hard and diffionit to saw, 
espeoally wtten sooscruxI. It Trorks, both by hand and on a niachino to a very 
smooth surface and takes polish welL ft also ttima well on a lathe TM[iurioj^ 
very little hand hmah'’ Peanuin tc Brown, 

Supply and uses— ^The Bnnna lance wood is available in fair t^unatities 
6om Burma, hio information ia available on other species. It is used for uiaatt 
for boot, and house building and alau tomedtnea for fiirnittne. It is preferred 
for shofta of heavy corte. H, bmeiUosum is tut exoellant drewood and oaid to 
1)© rivalled only by Heriticrti /omes. 

Material — 

ff, bhamoewe — BS20 Burma (0 ■ 94). 
grandifiofum ~ GTHS Burma { 0-09), 

H, tniniiiijtontm - 6000 Burma ( 0-75), 

//. - S31 Bunm (0-97), 2hM Burmii (0'71). 2699 

Tavoy i0^94 ). 2703 fO-M), 3921 G^jam (0^67), 4601 

{0^73), 6273 ToiizigoOj Biuma (0^00), 5374 Toungoo, BtimiA 
( 0^92 Jp 5768 Tenas^erim. Bunim (0^64 5S38 Burnm (tJi< 95 ^ 0500 

Bimsa ( 0^03 }, 

- 4678 Tiaraneoro ( 0-89 


6. HYDNOCARPUS 


A gienDa of trees foiinc! ia Itidiii aund m 8«)Uth-£a«t Ada. All tke three 
species reporied to grow' in the Indian n^on, have been dealt niib hero. 
Anatomically theae are indiiitmguifihable. Uowever^ Hm alpina fftonds out fhim 
the rimmmiDg twos beoaui^a of ita heavy and ttno-textnred wood. 

1 . H- olpina Wt.— =maraia&i (Bnciaga J, aa^ua atJly f Kan. rualmtmiUij 
maraveUi { Mai. ), nihuckaii^^lai, aUuchaitix^u { Tam^ ), 

mucUaihMnik^t ( TcOp ). A email to miNiiuQi-^heil tree with a clear hole of 6 to 
9 HCL Mid IKi em. to in j^irlli in TiniievBify distisot, to 3<5 m. bole and 

60 to 00 am, in girth in KitnuorB the stem is often grooved and dntod and not 
very straight. Bark greyish brown> Hiightiy rough. 6 mm, thick 

II Occurs hi f.hfl hfll fore^a of Weetcjn Ghat« Eront South Kanuta to 
Travaaoore up to t.SOO — also in C^lon* 
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broiAX WcM)j»s 


Descriptuui of ttaje wood'—8w faeiow. 

2. K, anthetminthica Pierre ami C, E. G. Fishor ( H, easunea Hk. f, & 

Th. y A middie'Sked tree 7'5-12 m. in height and Qfl m. in girth 

Barb grey. 

It is found in the Andamiins and in Buraia ( Tejaateerim aad Mergui ), 

Description of the wood^—See beluw. 

3 , H. wighttana Bh [ H. laurifolia < Bean. J Slemn. j. jbiUt, ktwi 
( B^unhay ), kosta { Goa h bhvihahi, samdH^tUa. niradi-vittula., »urrtnte* 

( Kan. ), bonstil, (Konkoni), bodi, ioti, tfuiravttli, marvii, nifo/om, 

tarnatia, vetti { Mai, ), t®i«.JfcorA(ito. htnkl, badd. leiti, bdxuel, kowti (Mar. J, 
Ifarvdaphata ( SaTis. ), mamt^tai, matuvttH, nimdimtdtH ( Tam. }, adam-badamu., 
niradi, nimdi-teltvlu ( Tel. ), ( Tula ). A modemic^fiiod t« Unge tree 

up to M m. in hcdf^t and 75 cm, in diameter. Bark paJe bimm with white 
marks, smoolh, thin. 

U is common along the Western fihaU Oora Konkan aouthwarda aseead- 
mg to aWf rn,, ab(> below the OhsU in 3k!niab&r and Kanara, 

Descriptian of the wood—iSoo belciw, 


DoKription of the wood 

(liifdiwearpat taptm, ft. antMinini/tKa and It. uightiana ) 


I PI. 8. 44, 45 J 

General properties—Wood j-ellowishi^ to pale brown* in B, aniheimin- 
Ikica and U. uighiiana mft U> mofipratdy hard and %ht to moderately heavy 
i sp. gr. d’51-n-fl3 ftir-diy ). W hard aod heuvj- ( sp, gr. 0*77-1).nir-drv 1 
in //. atpirui ; usiiaUv straight^grained, but cmly-gtabed in ono aompb'of 
ll. alpina : Que to i-en- fiiui and ovm4f)Kturod. 


GfOH difftise.poreus wood. Gmaih riugj, distinet to indktinot 

dohmitcd by darker coloured flbrou* tiosuo. 3~0 per om, Portr, not visible 
t H, oipina t or just vkible to the eye. utimemus Ui very numerous (2ft to fio 
jier mm.*). evmily diatribuU'd. for the most part in radial multiplea of 
aiigne*! nulially, roundish; veseel Imts just visible or not viaLk to the eve Soft 
not .dsibte. fine lo very fine, dmcly disiiibuted 


Strtmgti^^nrdlllon ,pve. the value of P (the Cceffioient of tranaveree 
7*^ ) = ^ .f^d weight 20 lb. per eft. i sp. g,. 
tPipAHowi. (.Hher ispeeic* have not jnot besn tested for strangth. 


Seasoning—//, atpina m saiii to In* a wiaewbat diffiouU timber to 
li develops fine, straight.end spUts and aUo is liable to crack on the 
„vy to.., u b. ^ 


FLACOerBTUiTUS 
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a, wighliama^ boweTer, fseaaoi^ without uraoking but b tqit Liuble to 

warp. 

KaturaJ diiii^ility—Nat duralitet uijrina is roportod to bo fairJy durablo 

under covfjr. il. is euBcepbable to dkcotoratkiiL 

Working qiiaJtties—It saws and works to a very ftmaoth fitnface. 

Supply and uses—//, alpim is avaflable in small quautitico (rom Tmiuevelly 
and Kunoor dirisiocLa and limited supplies of H, ijriglUmm are available frcmi 
Kanara. Mnugabre Pind itoJabar, Tho amber appears to be very little 

used at present, Pearson and Brown state tliat 27- atpina io u.sed for cons true- 
donal purposes oii the coast and recommend that it should be tried For 
pattern work, foot niles^ pioturo fmmcs, monblings lUid cmings- ti. m^fhtinna 
is suitable for mat-ob splints^ 

Material— 

B. alpina - 5544 Ntlgnis ( O' 77 I OO&T Xilgiiifl ( 0*7» C W1 Palghat 

( 0-77 t. 

£f- — 5838 Burma { 0*§3 Jr 

IL irngldiana — 4530 Travancoie { 0-50 }* 4713 Travoncoro ( 0 *h78 
6064 S- Kannm ( O^fll ), 6334 8 . Man^kuip { 0-53 J, 

7* SCOLOPL4 ScHHEB . 

A genus of trees and fihmba found in the tropics of tho old world, Pour 
npe<!ie8 have been reoaided in India and Burma i 3^ crenata CJos., u mlddbS'&iied 
treCt is found in the Western Ghats in all hbl distriota above 600 m. and in t-he 
Andaman isliuids; 3. gamnen ITiwaites »ud S, ^r^bm GmoL are trees of 
Travancore^ and 5, roccbfurghii CkB. ocotus in Burma ( None of these 

were avaUnble for study* The specimen deflcribed here was oti^mlly ixilfcckd 
by Kun, from the ^\jnlatnans and identified by him as S- r&inanih^u. But aiiioe 
tlien noliody olae baa reoordod its presence in those j^lands- 

S, ThimrUh*m Clofl.—A atnall tree found in Malay Peninsula on or near the 
coast' \ also in Andaman^ ( t 

I>escrjption of the wood 
[PI. 46J 

General properties—Wood dark reddish-brown : very hard; very heavy 
(sp, gr. 1*10 air-firy ) \ twisted-grained ; lin& and even^testumL 

Gross structure—A diffufle-por<J us wood- GroifliA fin^s distinct to indistiii-ot, 
deliniited by darker bonds of fibrous tiscue, about 4-fi per cm. P™ Bmall to 
veaey smalls olearly visible under iumd lens, numoroiis (22-^1 per EnmA), evenly 
durtriUuted, mostly in nwlial multiples of 2. occwionally up to 4, radially alignedp 
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Woods 


Tound; Vessel lines Tfeible bat not dlstiiict. Soft Itsauw not TiriWe. Raya fine 
to very fine but distmot due to the lighter colour of tho nay*, closely 
axui evenly distributeci 

-Accotcling to Stifkill, the timber 18 osed for tioim'btdldiii^, Troup 
states that O. cr^mta b uBed for planking. 

Material— 

1069 Andamanfl ( 1*10}. 


a. TARAKT0GEN08 Hassk, 


A genus of trees found in India and South^JEast Asia. The only spedos 
reported from the Indian region is dealt with here. 

T, irtrmt King [ Hydoocarpus l(u«il (King) Wwh, ]-i-irta-4,rjwiij, 
t^Mst ng (Abor,), JonUem ( Asm*). chanlumgm, dnlmtign { Beng.), £u/osuv, 
I-o/rtW ( Bium.), bfttiU ( Gsto ). akAuH or sHaitoukrons butthnna { Kach* 1 
d,>«y-s^^P (Kh.). moHn { L««h. A 'Kpp.). f Manip,), tJUbomjth^ 

( Mik. 1. nn-atnng (aiiri ). rowni fAiny ( Kagn), bandre ( Sep, ). A ttee IS-IB 
m. in height. Sork grey, bmwu or almost blflck. fairly amooth. 

It is found in the eveigreen forests of Assam. OlutUflonff hill 



^ ^ T! ■■ m rm ~n ■ ■. | ^|j | y ^ XIJ 

Imea vdajble but inoonspicuous Soft twi visible. Ravt fine 


closely spaced and evenly distributed. 


to way fine. 


packing boxes, etc. 
Material— 


."r.::™ *“ ** of ».t.h 


671® 8, Tonasserim. Burma ( fV-es ), flso? Burma ( 0.64 ), 
e. XYbositA 


out 1 

IiKli. . - -...wnuoy. 



Tt.ACOimTEA.CEAZ 
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X, tooeifolium Gkw.—Jbffio&tf. iwte-Ao?*, hata-ponial, mata-ioli, mota-puli 
( )i fiognani-Afi { C»(ih. pfuUaiim ( Gsrh. )■ phid^wal ( Caro 
triJlfii ffi j batari, hitpaiia, khandham. ain/w ( Hind. ), doiKiwf, faitoi ( Kharw. J* 
rfirtty-iaiM* ( Kh. ), ( Mifc-), Umg-ai-Uing, idi-iantjo^itg ( Hiri J, 

fA«nnda, fhtrmtdi, ck\mnda, ehtijmi. drfndu ( Punj.). A modfiiiato-ai»?d to lai^go 
tteo up to IS m. in lieight ond I - 2 m. tn girtli- Barh gray. rougK, ttm. thorny 
vh«Q yoimg. 

It occuM in North-Wwt Himaiaj^ ascending up to l.fiWt m., Assam. 
Burma, Chota Nagpur, Andhra. 

Description of the wood 

[ P!. S. 47 1 

General pmperties— Wood light hrown. moderatdy hard, nio^tely Ireairy 
to heavy ( sp, gr. O' 72-0*78 air-diy }: straight to twisted-grained, lino and 
eveU'textuieii, 

Gross structure—A diffuse-porous wood. Grottth ringi distinct to inrUstinot, 
delimitod by darker iMuids of fibroiia lissuc. 8-1 per cm. Ponw amaU. mdwtiiwt 
to just viable to the eye. numenras ( 23-38 per nun *), evenly distribu ted, mostly 
in radial multiplBsofi occaaionany up to 4, with a tendency for radial aiignment, 
roimdish ; vessel lines inoonspicuous. Svfl not viable. Jtay^t fme to 

very fine, closely spacetl evenly distribntect- 

Uses—It is mostly us«i locally for lionse post* ami fenoe posts. 

MateriA]— 

SOOb Debra Dun { 0*72 ), 6650 Burana ( 0* 76). 


Bieuooeaphv 

K^oal of tiiut»re ami Praml's Die 

uf [tuImitUmben LmmIoii, __7^ a nnouia! of the 


MeteiUe. C. R-mnJ aiflUt, 

Anatoioy 
Mikroj^pbifl i 
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l5i>iAN Woods 


to- ibB t tjwit i fi otioPi of tbo moix]' uAAfaJ tiiiU>eTi^ of N^gGiiA. Lond^m, 1922. Tsng, 
IdsntificatiDD ol Msx^ important hanimods of Sotiih CJuoa by thefrgnw rinictcrQ, Bttlt. 
Fan. lust Biot , P&king 3. jqyi. Troop* R S. Endian wtxxist and th^ir uses. Indian 
Fat. 1, VEStal, P* A* Tliis hi^nificaii&D of goropa iatiyo anatoinv In otitab- 

lisliii^ tbo roiationabip of tho ffypericattM to the GutUffrat azid tbeh- alfiotT PhiUPP 

Jt Srf.* H J. mj- 


S. K_ PuaxAVAfinu 



PnTOSFOKl£I£AX 
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8. PITTOSPORACEAE 

A fiimiiy of about » gmen* f«id 2(K) upeeies of tnjea, Bhnibs Mid 
cUmbOT. All the’ganom excepting Pitfosportim are endemic in Auatralia. 

Tile family ia of UUlo economw imporiance bttt it inctadea some onianienUl 
plants, having' fiagrant and showy floweie. Tlie rvdn ot olfiorcain preient m 
the hark of some apooiea of Fittonponim U reputed to bo of medic^ value 
and believed to be an antidote to snake-poiaon. The onty genus Pv'ffoaportim 
which grows in India is dealt with here. 


PrnOSPOBUM BajiKS 


4 genua of trees, ahruba and climbers distributed in the tropical and 
Bub-ttopieal regiom of the world, moally in Australia, also in Indo-Malayan 
region and Soutii A&ioa. In the Indian region about S indigenous and esotte 
species have been reported to grow, of wbiclk 3 ate described here. The woods 
art iodiEiiiigtikliable, 

I, P. eriocarpnm Royk-ffnrshuati, gar-^lung. fanm (Hind.), opnt. 
rodtUAm { Knmaoti), bdtria ( Jfop.}. An evoigio™ ^ 

a short trunk up to d m. in height, and I *3 m. m girth. Bark silvery grey 

with proniitx^uJt hofUEontiJi iGntiwshfi 

It is fount! in oiit*r ranges of HimaJayns fiom Punjab to Sards at 900- 


2,000 m. elevation. 

Description of the wood—See p®6® 

> P. lloribuiKlun. ff. * A.-*t»o» ( Ba»r ), ftuprt ( Sh*. ). 

7 -i-l2ia.t. hdgKt.■»ith.Aortmmk»p a. 

a,l:gw,.»ithpwmii. 5 Dt hMiaMtol!»«“!» «teliiire 1-3 om. too*, .wytlUB. 

It «>ouis in «iI>-Bin«toj»n t»«l &om G»h,ml W Sikkim. ^ ^ 
SImn bilk., nppm Bnrmn .nd Wmtmn Ob.to tam Knnkjm to Mljp™ M 800- 

1,200 m, elevation. 


Description of the wood—8cc page SB. 

3 P, «trmpm«mm W. S P«»i ( M*l- )• A .mnil t™ wllb n 

tbtob trunk. Bart gmytob-brntm, thiukly =Mdd«I tntb ydtow ImUo.!., in 
bundles of 3-t. peeling eff in omnil Itobm. tbin. 

It groaa in Wodem Obnto in BboU fotmt. obov. 1.1100 m. bum KOgiris to 
Tmvanoore, alao in CSoylon, 


liCDUK \V00I>9 
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Description ol the wood—Bee below. 


Description of the wood 

( Pittovponm moearjmm, F. faribujututit snd P. ffAurjKrrnuM ) 

f PI, 9, ] 

General properties—'Wood u'bitLib'browa. lustrous, modorateljr timij ^ 
ciuKierately hisavy ( sp, gr, (>*68-0-7+ air-dry ) ; osnally straight-gmhied, line 
and even*textured. 

Gmsa structure—A rliffusO'porous wood. Gfotrth rin^ diiitinixt to indistinnt 
delimited by den.-wr hands of fibrous tissue, 3—* ringa per cm. Pore* nuall, 
anmeroiis to very numerous ( 36-41 per mm.‘ ). ovealy distributod. mostly in 
nuUal multiples of 3-5, oooasioriftlly in radial ohaina, or in dusteta of 2-8, 
occaskmoHy filled with ydlowUb deposits : vessel lines visible but not eon- 
epicuons. Soft n'««iuw tBoally faidietiiiet hut whon visible ap[>ear as a thin line 
round the poren or pore-groups. Raij» niodamtdy broad, distinct m the imlfed 
eye, etandiog out prouiinenlty as white lines against darker coloured background, 
closely spaced and oveidy diatributefi Pithfteckv occasionally piosent. 

'Fhe dry wood of P, etiocarpum is laible to be attacked by the Ixuur Sfronui- 
Hum iKirbatum Fabr. < Fam. Orambycidae onlor Cktleoptera ), Bwain states 
that Auatmlian wood of this genus (sp. gr. ap|m)x. 0- 87 air-dry ) seasona well 
under cover without ahrinhage ami splitiing, but is not durable. It ia used as a 
aabstitute for 'boxwood* and is excellent for carving, turnery and inlaying. 

Usea-^It is suitable for small turnery arUulea like toys. 

Material— 

P, en'ocurpiisi - 4839 Mnssooiie (8*74 ). 

P. ^oribamfuoi - 48,38 Debra Dun, 8614 Burma ( O-fiS ). 

p. tttm»ptnnutn 3778 Oaujam i 0-72 ). 3Sfi2 Nilgiiis, Madras (0'71). 
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0, POLYGALACEAE 

The mllkn'ort fiunfly oonsiato of lO-lS genew oud about a thonssnd apedes 
(if herbs and ahnibs and a feur ireea. Although larg<ffit number are found in 
the warm regiona, they are (sosmopolitau in distribution, except in New 2eLuul, 
Polyoada and the Arctic zone. 

Some of the plants hare mcdictoai properties and a few are acrid and 
penBonoufl i well known among them is L, of Amoica, the roots of 

which possess tonic, espectorant and emetic propertiee. 

The ianiily is represcDted in India by 4 genera, 3 of which liave woody 
lepresentativee > Tho only woody genns oot dealt with here is ^eewridD L,f 
which is represented by a ain^e sjtecies in Assam and Burma, 

The cUmbers belonging to this family are reported to have woods with 
included phkreiu, TJie woods of the two genera atudied, have however no such 
structure, and eriiibit distinetty different anatomical structure. 

Key to the genera 

Porea large to very toTge, veiy few to few, exclusively 
ooUtary : soft tissues in fine faint wavy tang^tial 
lineB forming irregular net work with Ihe rays ,, Xantfu>phjfUum 
Pores small to very small, moderately numerous, 
mostly in short radial multiples; soft tissues in oon- 
ccntiio bands delimiting' the growth rings . * Polyjf^a. 

1. POLTGALA L. 

A genus of herbs rarely ahrobs, wiiMy distributed throughout the world. 
More than a doum species have been re]Wrted to grow in India, only two of 
which are woody. The only species available for study is deacribed hero. 

P. arillata Ham.—Yedeye, 3 felUvw milkwort. — difvfi'jit'kyba, 

(Kh, }, wiKAepiior, micAepnor'htitg ( I<ep. )» fesrimo, moffktt (Kep. ), A shrub 
m. in height, aoroctimes np to 3-7 m, in Western Ohata, B&rk yell- 
owiflh-grey, thin. 

It oooura in the Himalayas from Nepal eastwards at ftOO-2,l(W nu, Kh^d 
and Jaintia biHs, Cachar, Burma { Ava J, and W'csteni Ghaw. 

0escription of the wood 

{ PI- 9. Si 1 

General properties— Wood light yellow in colour, moderately bard, heavy 
t sp. gr, 0 ■ 77 air-diy ); straight-gramsd ; fine-toxiured. 
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LfDtAjr Woods 


Gross structure—A diffuse-poiotia wood- (Ifowlh rittffi distiuot. delimited 
by tbia bsiula of soft tissti^, 9^10 per cm. Pores smiill to vesy small, tUstineUy 
visible or just vdaible under hand lens, moderately rtiimeTOUS ( 12-19 per mm < ), 
more or leas evoaiy clL^tributorf, mostly In mdial miUtiph!® of 2-5, which ar^ 
often arranged in radial chains and occasioaally solitary, rotmtl; vessel lines 
inconspicuous. Safi h’swee in toncentrio bands delimit the growth liiigs 
ant! also in ahon brokmi tangential lines indicating flomowhat lilte growth rings. 
Bayji fine to very fine, widely aiiacod and evenly distributed. 

InsMt attack—The dry wood is liable to bo attackeii by the bom 
Stromaiivm bttrfvtum Fafar. ( Fam, Cetambyddao order Colooptero }, 

Use*—It may be tried for articles like toys. 

Material— 

4040 Ootacamund ( damaged ), 6702 8. Coimbatore, Madias { 0.77 ). 


2, XA»iTHOi*jiyLn:)j liaxb- 

A genus of tiwea and shrubs which occur in India, .South East .\jda and in 
tropical Australia, In the Imlian region about A species have been reported 
to grow, five of which woe available for study. The woods of various species 
of XanthaphpUum are iiuliatingtijsliatite. 

l. X-andamaiucurnlOug—A moderato^iizcd tree. JSnrk grev, smooth • 

a voty common tree of Andaman islands. ' * 

Deacription of the wood—Sec page Al, 

yandi { Beng.). thUpya f Buem.), 
modairiu, vuidatu. mottal (Mai, J. (fijni,.), j ^ 

evergreen tree. Bart dark green, smooth 1-3 cm. thick. 

It is found in the westera part of the Peninsula from NilgiriB southwards 
tiilla of Af^aikm 4uid Chittagong and in Burnnv. 

Description of the wood—Sco page HL 

3^ X. elauemn Wall c.v ^k.-<Ai7pny« ( B„„n-), An evergreen tm. 
Bari dark grey with disunt, deep, very long horuontol olefto, 1-3 cm. 

ItooouTs in Burma, in moist places often forming stripsof pure shady foresta 
Description of the wood^Sco pAga OJ, 

Description of the wood—Sec page Ai. 

6. X. Virens Etovb.—An evergreen tree 16 to l» m In lieJukt 
consuleis it to be « form of JT. jJatrocen# Roib. ** Biandw 



PoLTOAUlCnmi 


61 


It isfounii in Chittagotig and m the tropictil forcetit of Yonaa. 

De5cn{ition of the wood— See tjeluw. 

Description of the wood 

( Xanihophtflium awtamuniettm, X* Jfat'&sceiw, X, gtaaatm, 

X. gn£Uhii, And X. wnenj ) 

[PL 9, 521 

General properties—The colour of the n ood varies from pale yellow to 
Tatintis tihadefl of browninh or orange yellow, usually with bluish black patches 
doe to femgna attack ; moderately hard to hard ; modfiratoly heavy to heavy 
i ap. gr. air*diy ) i straight Ui slightly iwurted-gramwl ; somewhat 

oooise-textrircd* 

Gross structuxe—difTusc-porotis a'ood . 6’fmrtA rinys distiiict to indistinct , 
demarcated by darktH* eolouretl hbrous tissue devoid of parenchyma cells, -1—9 
per cm. Pong large to very large, dbtincLJy viaihle to ihe eye, very few to 
few (1-5 per mm * J, more or fees evenly djetributed, exoIuBively solitary, 
o c rftHi o nftl ly with a tendency to arrange hi somea'fiat oblicjue iin^ or in irregular 
groups, round, sometimes Oiled with yellowish gijtiuuy snbBtonpe ; vessel lines 
prominent. Sofl tissues distinct under hand lens, abundant, in line short 
interrupted, faint, wavy tangentiaJ lines forming ahnost. a uelwork with the 
rayu and also in mote or oontiiiucms, wavy t an g ential lines, rather unevsnly 
distributed. Rays cxtritsmely fine, just visible under hand lens, chisely spaccfi 
and evenly distributed. 

Strength—It is a hard and ^strong timber, Bottrdilion's esperiujenta with 
X. yfotsescensin 1890 gave the value of P ( The oopfflcieat of transverae strength) 
= se? and weight 48 lb. per eft, ( ap. gr. approx. 9*77 ). 

Insect attack—Logs of X. ^/lavcutn are liable to be attacked by pin-hole 
ami shot-hole borers of the order Uoleoplcni. 

As can he judged freun the samples oxamiiicd the timber jvppeani to be 
ca^y susceptible t<» ftmgiis attack. PhihppiiM? and Malayan woocltt of the gen os 
XaniAophytlum arerepoTtwl to iwssras good strength but aj» easily periflliable. 
when eiposetl to the weather or in contact with grouml. Rcyra statoa that 
X. exxelsum ( Blume ) Mitiued. ( sp. gr. 9-7:1 air-dry) of Philippinesdri^ well 
with tittle ■wariiing and checking and works easily. But the samples examined 
by us arc all badly crackjod, 

—^It may be suitable for constmttioaal purpoeos after pceservativo 
treatment. 

Material— 

X.amiainoaicuffl - 6728 Bouth Andaman ! 0 71 ). 

X. favesesns - 1839 Ttavanoore t 9*73 h fiS39 Burma ( 0-77 ), 7112 
Burma ( 0 * 84 ). 


limiAX Woods 


X. f^ucum 0004 TBvoy, Bnima ( 0*67 ). 012S Tharrawaddy, Burma 
t 0 09 h 6372 fiurdia ( 0^53 ). 

X, - 0426 Bnima ( O'SO ], 

X. virtfus - 6813 Burma ( 0-80 ), 0389 Burma ( 0*66 ). 


BiatlOCRAPUY 

'T - 5 ‘ ' * * - * *** V ■"'* CtatWroy, Ml M. Tiicntifieqtku of woods wttli iaidudod rtil^i n n 

^ S S. SaiD« taoc« coaSnS 

coUboi^obtedui van Java «n van Samatn Oosftknst. Wt 4 fJ Prf>efsi 
Batavia, 13, 1^. Deaclj. H, E. Manual of Malayan timbort *, .VaJav Fe^ ^tK 
t9S<, Oamble, J,& A Cdaiiiiat of Indian tfmbcra. Londcui, 1^3. Heiiaach *C Cetn> 
anatomy of tUa aecoodary *ytem in ifw "GruUiales" anti "TeTabintluliM^f 
***’S'^ gmujimg. Liflea, s. pp. Bj-njS. jqai, Lecomto 

M«C4l/c, C, R ^ hi^ C Aaat^^ 
1 : Mirtl. J, W. and Jans*oiiius, H^Mikioi^iE'dS 

holsea dor aul Java varkonunondcn Batimarten t, Letden. iqo6l Reuud <; r 
various ^tomical foatattss of di®tyl«ltmo« 

Ro^ s. J. and Itea R. W. Tmtb^ of tht Naw World. New 
L J. FhiUppmu woods. T«A. Butt. JDep. Agrif. Phil Is.. 7 1^38. 


S. K, PomtAVAsrH*, 
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10. TAMAHICACEAE 

A smftH family of 4-5 geneni anil about 100 apeoies of small trees anti 
ahrulis fourirt chiefly m deseiia, aaxfl steppes of the SJediterraneau region 

and (^tra] Asia. 

apecjea of Tntimiw are oultivated 0>r tJie Hxiation of aand dune, 
afforestation on shores and nlao for onmnifnital purjio^. Tlie manna of 
the Bedulns, is pmdueed. by T^amunx fjicmat/ifw Ehjenv.^ when the twig^s arc 
injured by maectA. Tlie ^lla found on m4!ml^erB of TmrnrU Eu*e iiaedin dyeing 
and reported to have tnediumit] propertife*, Tamiiu is wometinusi extracted from 
%he galls anti the bark. Timber of the family is for the roo«t part locally used. 

In India abouib S apecies belonging to 3 genera, are knouii to grow. The 
ootour of the ^kkI varies from pale grey to j-eDowish-grey tu rediiiBh-bmwTL 
The wood b ohametoriaed by broad to vety bnwi, wiileiy spacofl rayi and by 
the tendency of the pores to be grouped, into cluater^ or in Uregolar cliaine* 
Soft tissues usually form a aheaili round Uie pores or pore groups w^iiicsb may or 
may not be vidble under hand lenii. 

Key to the woods 

The two geoen dealt ttere oanuot bo always dlstinguiBhecl with certainty 
under iiand Itans, However^ there ia some slight ttifference In liie geneml stme- 
ture of the four species and the information given Iwlow may be uiisful tnsoporat- 
ing them into two groups *— 

U Wood t\'|iicaUy aonu-ring porouiij early wood purees 
s mall to vorj' fiiuall^ viaiblo only under hand 
tens, latowood pores ostranwly small mdividually 
indistinct under hand Itms. Soft tissues 
indkcinoi or barely visibb under hand lens * * if^riflirwi gtrmanim- 

Ta^nnrix 

Wood diffuse porcit$« w ith a voiy slight ssmi-rmg 
porouF Umdoney* Porea mostly moderately 
large+ vbibln to tbo aye- Soft tiasiios distinctly 
visible nmler band founil the pores nr pore 
groupa forming a thin eheath . - - - Tufmri^ ariicuhitt. 


MYRICARIA Desv. 

A genne of ihmbs whiob occur tbpoughout the temporete regions of Eurepe 
and Asia ; the largest numbor of specioa being confined to China, lit the Indian 
region only one speeies is known to grow. 
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gennanica «h(ilalKii (Lal'jnuJ ), ^V, Atimiu, taihi, (mbtt, 

tiahkal ( Pattj, J. A grogfwloiM shrub, 3(i-9l> cm, in heiglit a«ti up to t!) otn, in 
dtamotor. £<trk rough, brownisli, about 3 mm. thick. 

Thia shrub is cumiootUy found along the rivoiB in the innor Kiiiiatftyaa from 
tlw Punjab to Sikkim a 3><HKl-4.<.KK* m. luid often the only woody vegotAtuin 
at tbia height: also in Tibet, vrestom and nurl luim Asia and on the mouniaine 
of Europe. 


Description of the wood 

fH- 9-*'5a] 

General properties—Wood yollowiah-whito turning light brown on ageing, 
mofteiatoly bard ; heavy ( Bp. gr. O-TH air-dry ); straight to twiatod-grainod, 
fine and unovon-tcxtutocl. 

Gross structure—A soraj-ring (wrous wooiL riwflw diatinot. dsliraitod 

by somewhat largar early poras, about 4 per cm. Ptma in the eatiy wood snmU 
to verj' simdt, viaibla only undur hand hfiuj, modoratoly niimorouB" solitary and 
in radial or obliqno pairs or in cUistors of S-S, a condoucy for tangontial arranges 
tnfliii of tlifl poros or poro gryups may ofkm bo found, rtitindlali, transition ftom 
early to lata wwni g™d^lal ; Into wood oxtromoly smaJl, individually 

indistmnt under hand hma; vessel linfio indistinct, ^io/l liafuti indistinot or 
barely visibJo imder the hand tens rymui tho poras ijr pom gtoupa. Jtdys broad 
to modoratoly bruiul, distimdiy viaibJe hi tho oyo, ratlior wiitoiy spaced i radial 
flocks ittOHonl but not very [irouiinont, 

Tho wood is mo<luratoly luml and strong, but is liable to be attacked by 
borere. 

Uses—^It may bo aultabfo for small artiolos like toj-s, Hmall walM, ate. 

Material— 

B74 aiumbi Valioy, Tibot ( U-Ts ), 


TAlL4ilIX L. 


A genus of ahruba and small troos distributotl in Gurojw, Misr and Aftica. 
In India alwut 7 apocios am known to grow of which 3 wam available for 
study. 


1. T. artifuiala ViUil. - tamarisk—ewrefet, /urns, fanin, k&ariei, naria 
HkAoN (Pimj, I A rnodoroto sitod troo, somotinio# reaching 18 m, in hetcht and 
1. 01 , 2.2 m. in girth. iibrA'groy, rough. * 


It is found throughout the Punjab, Simi, Baluchistan and Jforth-Weiit 
Frontier Prr.vimwi and now oxtouslvoly cultivated in tho irrigated plantatkma 
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m. mihi n fei^ture of otd rivor h&dn ami ona of tba commonoai trm qS 
tha oomxtry aid^ - atao wostwank to Egypt. 

DescriptioTi of the wood 
IPl. 9.54 ] 

G«neral properties—Wood [talo yoUowish or qreyiah'brown; modemteij 
hard to hard { ep. gt. 0-60-0‘75 ur-dry); stought-grainad ; ooarso- toituiod. 

Gross struc:ture—A diffuso-porous wood. Oroitilh ring^ dietmot, delimited 
by lighter ooloursd. iibroiifl tlsstie, 1 per cm. Ports modoiately lar;^, iew 
to taodataCaly few ( 4-» per mm.') more or less evenly distributcdi ocoaaionaliy 
{KmmgiDg in somewhat conoantrio rows separated by tzacts of fibrous tissue, 
Iiavtng vtay few- pores or dovoiil of pores, solitary or in radial or oblique pairs 
and a1j(o in otusttne of rooiid ; veasel lines promiiumt. So/l tissiuf visible 
imdHT the hand hnva. mostly round the potes or pore dustera forming a aheath 
and occaaloaally connecting them across the rays. Sai/s broad to ^-ery breads 
prominent to the eye, widely spaced, evenly dfetributodi radial fiochs con- 
epicueuB. fiippU tnarht present, faintly visible under hand lone. 

Strength—It ie a modorately hard and strong timber. 

Seasoning—It requires csieful seasoning; the toga should be converted 
when green, the stock open-staoked and protected from direct rays of the sun 
and from hot wind (IVarsan and Brown ). 

EhuafaUity—The timber is not very durable. 

losect attack-~-l^iving trees aie liabh? to be attacked by (Jossns 
ttenmyctoidts Moore (Fam. Cossidae 0P<ier Lopidopteta) and dead or dying 
treea, by AtokMhts kohaeriota F, ( Fam* Ceiambyoidae Order Coleoptora ), 
Both these borsm attack the timber severely and make it almost useless. 

Working quolities—lt can bo wnrkofl to a amootk surface. Whom quarter 
sawn it shows a pleasant figure- 

Supply and uses—The timber is available in all districts of the Punjab. 
Mostly used ae a cheap lira wood atul a wind break. Also fn small quantity 
for turnery ( Ohomlhiiiy ), 

Material— 

886 Multan ( 0*76 ), 514J Punjab ( 0'tK> 1, 6048 Lahore ( 0-68). 

a. T. dioiea Roxb, - tamarisk—ie/ jhav, (B&ng.). hyaung^hedaitk 
( Burm.), jhau ( Hind.), incAfri'. JEoon, td, pifcki (Punj. ), gm, jioa, iao 
{Sind.)« A gregarious ahriib or a email tree, Bomotimes up (o 7-5 m. in 
hnight- and 36 cm. indiametor t Oamaaton ). Bari- gmy, with rctioulote cracks, 
shoving the red inner bark. 
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It is fautiii thjoD^out India, icom Sind and the Punjab to S. India 

Burma. 


OescriptioD of the wood 
[PI, 10, 653 

General properties—Wood reddlBh-hrown j modoratoly hard {sp. gr. 6 ■ Tl-- 
0’72 air-dry) I straight to twistod-grained, medium-caarao-toxtuioiL 

Gross stnicture—A diffuso-porous wood with setni-iing-poioiid tondsiuiy. 
Grou?/A rings distinct, domarcatod by larger early pores, 1-4 per cm. Poris in 
the early wood moileratoly Intge. and the late wood small to very amall, trtmsi- 
tien from oarly to lato wood grodiio!, njodoratoly nuimoreus to niimsreua, 
rathOT crowded in the oarly wood, Holilary or In obliqrio paire or occasionaHy in 
short oblique or irregular rowa of S-,*!, often in elustora^ round | vwasel linos 
daituiot. Soft iiasitvt Yulble only under hand lens, fonning a sheath, round Uw 
pores or pore groups. Rays bread to very broad, preminent to tlw eye, widely 
spaoedaod evenly distributod, radialflocki preminitnt. Ripplevtarka very Ebint, 
visible under hand tons. 

Uses—Mostly used as fire wood. 

Material— 

888 Multan ( 0*72 ), 1388 Lahore ( 0*71 }. 

3 - T, cricoides RonL—twiurbi. jao, tamb, sarata (Mar.)^ Ud jhav. 
( Hind.). shushar ( Uhaul). A shrub. Park dark brown vonically doti. 

It is found in the river bods in Bonga!, Central and Southern and Weatonj 
India. 


Description of the wood 

General properties—Wood yullowbh-gray ; modoratoly hard { Hp.gr. O-SO 
air-dry J i Btraight*grainod ; fino.toxturod. 

Gross structure and other properties—Vory eiiniiar to Jlfyn'cario gtrmanioi 
Material— 

4IG8 Kistna, Andhra ( 0<60 J. 
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n. HYPERICACEAE 

A family of herb$, shrubs nnd rarely trees. Aecordiag to Engler it is a 
tribe of the family OntHferat, It eomprises of about & genera and. S50 Sffeoieef 
which occur in the temperate and vomt regiona. Gconomioidly the plants are 
of little importance, A few species of ll^pericutn L., are cultivated os gattien 
plants, and several species of Cnrica^on yield timhers of local utUity in South- 
East Asia. 

Of the two genera found in India, one is dealt a'ith here. The other 
Hypericum L., is represented by only herbs and small shrubs, 

CRATOXYLON Blume 

ModeratC'fiized trees and ahruls of this genus occur in South-East Asia. 
Five species are known to grow in the Indian region, only one of which was 
available fer study. 

C, neriifoUum Kurz— hebya, mahkame { Burm,), A shrub or a moderate¬ 
sized tree up to 12 m. in lusight with a clear bole of 3'5-6*0 m. snd 80-00 cm. 
in diameter. Burk dark brown or blackish, rough, longitudinally and deeply 
cracked. 

It ie found in the Chittagong hill tracts and (lutmghout Burma, mostly 
in the drier hill forests. 

Description of the wood 

f PI. 10. 60 ] 

General properties— Wood greyish-brown ; hard: heavy ( gr, 0*81-0-91 
air-d^); straight-grained; fine-tcitiired, 

Gressstracture—A difiFuse-poroufl wood. ringe indistinct, cocMioiiat 

darker bands of fibiwm tissue may. however, give the imptesaioji of growth 
rings. Pores small to ™ry small, just visible to the eye, roiKlerately numerous 
to numerous (12-38 per'mm.* ). umformly disiribotcd oxoopt in alow grown 
portions, mostly in radial multiple* of i or 3, occasmimUy solitaty, usually 
with a tendency for radiid alignment, roiiodislij vessel Unre iii«in»pieuoii& 
Soft Hsnta visihlo to the naked eye, in thhs. wavy, long or aliort concentric 
bands. IEbj^s fine to very Ene. not visible to tlie eye, closely and evenly spaced. 
PUh flaks occasionally present. 

Strength—It is a bard and Btiong timber. 

Insect attack—The sapwood is liaWc to bo attocked by the borer ^IfccCtto- 
eemt fluctiger Fst. ( Fam. Carcmlionidac, order Ot)lcopt«»). 


WOOI>S 


OB 

For the In dia n speaiea no information on seaeoning importieauid 
qn^ties is available. However, memberg of this geaiia growing in the PhiTip- 
pino Island are aaid to season well and take good poUab. But their durabOily 
is short, when in contact with ground. 

ia used for building purposes, agrioultural implements and tool 
handies. li is a favoudte wood for firewood and charcoal 

Material^— 

Burma { Q • OO ), 0390 Burma { 0 <92 I 
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^m^en i, I^on, 1906. R^ L J PhiUppiM woods, r«*. Buff. Dept. Agnt. 
rMU- Rwgor, A bamliMKilc of the forest prednets of Burma, Ransoon 

* 93 “' Smn^dcr.. E E Comiiicrcla] wood.) of thn Phllippina, theif meoaintlaii "twI 
iiMS, Tnh. BttH. But. Far. Is., 14, VestaJ, P. A. The aignificanee of com- 

piTOtJve anatomy in atabli^g th* rtlatioMhip of the HyfieniiuKeae to the Guitiferae 
and their aUls, Philipp, /, Sd., di. j, JO37. '* 


K- N. T*?nx 5 w Aifti S. K. PomtAYAsauA 
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12. GUTTtFER AE 

It b & fktmly of about 35 gocumt and 400 of tree$ and Ahrabe widely 

du^ributed in the tropica. 

Mmuberu i>f ihid family yield yotluvir to greenMh-yeUow gum'rminAf which 
tiscd in medicine and abo by artiste. The gamboge of commerce i^ the 
gum-reaJn obtained fmin Gatcinia Deav. SeveraJ other species of 

frdrCfnfa also yield gnmliogcfl whioli may notp however^ be of the same quality 
as that of O. mordta^ Some members of the family serv& ornamental trees in 
gardens. Others are oultivated ocUjle for examplOp the imuige^steen 

{Gortiiiim h-) and the mummee apple (Mmmiim mnf^rkana L. ) 

are now extensively ciiltivatod m tlie wiirmcf parki of tho world. Edible nib 
are also obtained from the medE of Oamnm and several other genera. 

The family includeB many timber trees of commerce. Tito best known 
among^ them belong to the fpmem GfJ^phyUum and M€sua. Caloph^Unm 
grows in tlie tropical regmns chiefly in Sonth-Ea^ft Asiap while Mtsua fema 
h oonfined to the Indo-^talayan rtgioUp 

Six genera occur m the Indian region and all of them have been dealt with 
heto. The ctdour of the wood, except Garcrttia { partlyvariee from rwldiah- 
brown to different shiules of red or pink. Tbo wood Is mostly hard to very 
h&nl and heavy to very heavy with the exception of Catopk^tlum and Gartmia 
i partly ). It W umialh'^ on Interlocked grairip The texture ia mediiim-ooaTse 
except in Kayea and Ochroenrptis. Prom anatomical point of view the family 
may he tlividod into two group®. Tlse first group shows prominent to slight 
tendency for armngemeiit of the {Kircs in the mdialiy oblique direction. This 
phenomenon is veiy^ prominent in the genera Cat^yphythm and and not 

80 in Kayea^ Ochro<^}^m and Pfiectloneuron. All of them genera clmractciiflti- 
cally aiiow solitary pore8. 

The second group includes fJixrcinia which shows evenly distiibutecl pores 
whJuli are frequently in paire. 

Key to the Genera 

L Vessels frequently in cacUa] multiples of 2—3 Gardnia 

L Vesaek alnir^'t exfllitsiydy soUtar --■ S 

2p Soft tissues either indistinct or just visible to the eye, 
u<rt in tangential lines or Imnds . . * mm 3 

3, Solt tiflfiuea dJjitinob to th« in tangential linea or 
band.^ ••• t- •» **■ ^ 
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3, Pores smAll to very small, not risible to the eye ; radial 

canals distinctly visible under the hand Ions . . Oe&meajTriiw 

3, Pores moderately laij^, visible to the eye ; radial cariiilB 

not TiBible, (absent ) „ ,, _ Focciion«ntm 


4. Pone KinaU to very small, indistiaot to the eye, 
moderately numeroiiB to numerous, siiowing only 
a sUght tendouey for oblique aUgnment , ^ 

4. Pores moderatoly lu^, viaibte to the eye, few to 
moderately few, showing charaetoriaUcaUj oblique 
arrangement ., , - ., .. 

5. Wood very liatd and veiry heavy 

6. Wood modcratdy hard and uiodcrateiy heavy ,. 


ffoyeo 


G 

JfesHO 

Coiophyllum- 


h CALOPHYIiUM L. 

A large genus of trees which occur in the tropica, ehiefly In India and 
South-East Asia. Of nearly a do^n apeoies indigenous in the Tndiat i region, 8 
bav'e been dealt with here. The woods nre iudistinguMioble. 

I. C. amoenum Wall, — poiKi. A moderate-sized, Btraight-Bteimnod tree, 
12-18 m. in liei^t and 1 - 2 - 2- 1 m. in girth. Bark yellowish, smooth. 

It oecittB in the Andamami and in Tenasserim. 


Description oI the wood—See page 71. 

fl. C. inophyUum L.—pcHiD. X-«fA chfimpa, wUan cAamjia i Beng. and 
Hind. >, hpang, paunynpit, fKwnyrt { Biirm.), udi ( CntoJi h h«w», eiitoJtoniw, 
putao ( Kan-), pimno ( Mai. ), rfUJUMg*. andt ( Mar,), jMcmartg, ptmTtag 

( Or-), ptnaoi^ pttnnai ( Tam.), ponna, pnnm ( Tel.). A njoderate-Hized tree 
in most localities, bnt attaining 15-18 m iu height ami 3-4*S m, in girth in 
TctnAfiserim. liark bladkiah-bruwn. 

It is ‘‘fountl along the cooat above high water mark and in the mangrove 
forests of Burma, down the West from Konkon southwards, along the 

OrUsa Coast, ooiumon in Tenasserim and in the i\ndaiiiana’' (Pearson and 
Bromi ) I Alfio for onumDiiial purposes. 

Description of the wood — See 71. 

3 . C. kuiKtJcri King—pcpn- t/tampi (Btam ). A toll tree foimd in Tavoy. 




Description of the wood- 

4. C- polyajitbiim Wall. (C. polyanthum Wall, ex Planehon 
Triana >-pod«. kavdeb ( Beng.), £«lo ( Ciwh,). ( Rh i 

(Knki), poiy-frifuap j Up. J. (Nap. 1. A medium-sitod to llrge 


ex Planehon and 
seniibd 
tree 
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0—18 jn, ill Iieiglit wilJi a dear Ixile of 4-^0 m. and I 3 m. in girth. Bark 
grey or brown, rough, exfoliating io oblong flakes, about 3 mm. tkiok. 

It b found in the hill forests of Korth Bengal tip to 1,500 m, elOTatiQH, 
and in thehiUs of Assam, Burma and Chittagong. 

Description of the wood—See bolow. 

5 . C. spectabile Willd. ( C. Eculattri Burm. f |— poem- Tlio Nicobar canoe 
trao. panhtsa, lAeinipi ( Burm, ), faicfcint ( Hind. I- A large tree lS-24 m. in 
hoi^it and 1 * 3 - 3'1 m. in girth. Bark yellowish, usually with fine longitudinal 
fissures. 

It ocGuta in Tenasserim and in the Andamans, from the ooost upwards, 
in damp ereigreec forests ( Pearson and Brown }, 

Description of the wood—See below. 

6 . C. tomentosum Wight ( C. datum Bedd,)—poon. st^hone, sAri honatf, 

furhoni ( Kan, b katta pinm, tnalttrnpmmt pinnapai, punna (J, noj^ 
(Mar. I, pi'nwn, jwtAemwM ( Tam. >, nfiri ( Travan, hills ). A veiy 

huge oylindricsd-stemmsd tree, attainiug up to 40 m. bi height with a clear bole 
of more 24 m. anil 4 *5 ni. in girth. Bark yellowish, with verj- long wavy 
veitieal fissures. 

It oocura in the evergreen forests of Weatern Ghats, from North Kanara 
to Tmvancore asreiuling up to l,50fl m, elevation. 

Description of the wood—See bofow. 

j C. veniistum King—poon. small treo about 9 m. in height, found in 

the hiil forests of Burma at 1,600 lu. elevakiott. 

Description of the wood—See bolow. 

8 - C- wightiamim Wall- ( C. apetalum Willd. >—poan. frei ( Kou, ), 
aUupuntui, cAerupuami, tivivjapanua (Mai.), boWa (Mar.). cAerupwiwi. 
^mpumia. mitdavai ( Tam.). A moderote-sbed to large tree up to 21 in. in 
height an<i 80 <jm. in diameter. Barb yellowisli-hrown, deeply cracked, thick. 

It b found in the Western Ghats from North Kanara to Tiavancoro, on 
the hanks of rivfrre and in the evergreen ferrets. 

Description of the wood —See below. 

Description of the wood 

iCahphylluvi oeireaatft, C- inaphifUum> 0, <7. pirfy»»/A«m, C. aptetabiU, 

C. tomteioatim, C. and C. wiffAfiawMiB J 

[PI, 10, 57-60 r PI. II, ei-oa ] 

General properties— Sapwood and heortwood fairly sharply dfimaroated 
m ihe frrehly foiled timber, but usuaUy Jess oo on ogomg ; sapwood pale reddish- 
white to vdlow, heartwood yellowbh to reddbh-hrowa with darker streaks on 
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the longitudinal atirfaoe. tiuning duU greyiitli, srttli tmiooth feel, niDderat«ty 
hard^ mestiy modenitety heavy (sp. gr. 0'47-«-g4 air-dry ); liiBtroufl ; tudsted^ 
grainod ; medhini-noatBe-toxturcd. 

Grass structure—A diffuse-pOTous wood. iJrweth niwont. Vestth 

large to modorately large, outlisea ;iiat visible to indUtinet to the eye, few to 
moderately few { 2-7 per nun.* ), Arranged in oblii|ue liitee or festoona. Almost 
exclusively eolitary, roimd, occitsionAlly plugged with tytoaea or filled with 
gammy depoaits ; vcKel lines conspicuous. Soft lusues, ( a J reddish, distiaoHy 
\-ia3bkr to the eye, apotoaoheaJ. in fairly Uiiflk, ali^illy wavy, tangential line?} 
ending abruptly, and as a rule mdely and irregnlarly spaaed, ( b j vasiueatiin 
tracheids diiitmatly viaiblo under the hand lens forming Ibin slieaths resembling 
sotnewliat the soft tissues, ftays fine to ^-ery fine not visible to the naked eye, 
eloscly spaced, evtmly distributeil. 

Strength—Four Bpocics ha\-e been tested for strength m. Liehra Drm, vix., 
a twphyUam, C. polt/anihum, C. bmentMurH und CK wighHanufn, For strength 
figurfis iNw appendix I, 


Teets carried out by Prof. Everett on C. ^p^ftabik pave the following 


Transvejrae etrength in lb. per sq, iu. 


Broakiiig Modulus of elAstioity 

strength or Young's modulns 


t.nudung strength parallel to 

tlie grain, in lb. pep sq. in. 


16,8(10 


2,OB5,OOn 


0,140 



Seasotung-The timber i* cam- season, thangl, somewhat liable to short 
sutfeeo craeks, which .mn lie avnided if Kicked with enwra under ctiver 
6, wii/htmnttn^ IS nmsiilered tu be a iiiilo more liable to splittim; and surfiioe 
ora^g than the others. It shoLdd not, however, offer anv diffieubv nrevided 
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WfrrH« g qualities—fltarngfai'igTViiueid timtjbr b vasy to «Mw &nd worb) to 
« nmontU wurfo™ anti ahowe a pleasant figure. But being cuoatiy twisted or 
interliHkiOil-gfwiiod, the timiier is rather Lard on the tools and is, therefore, not 
reoommended for the miutufaoture of rotary cut veiteets nuci plywood. It ra. 
however, quite suitable for eunvorston into veneer slieeta by the sawing njethod. 
Once finished, it takes a good palish. 

Supply and —Poon iis avaiJahle in fiiU' quantities from the south zone 

iviid limited supplies are also available from the west xone and the Andaiimns. 
It is usually available ui goml leJigtlis ; logs uj> to m. long and sqiiiuHng to 
over 8h ciu. of f'. tt/rne»to»um ant? fsometinies available. The tinit>or is mostly 
iiaed for constructional jmrp(»s^‘e, o-g., bridges, poles, ceiling U>arde. planking 
and. rafters . It is also used for the reumufacture of funiitui'e, particularly froni 
the figured stock, lieavy pockiiig boxea, tent poles, and vencert and plywood. 
Poon is a well known iitataial for boat and ship liuilding, logs of long lejqiths 
tiding usually utilized as maste and spars. But as mentioned by Tnitter the 
recorded figures of strength ‘*do not give a true picture of excellence of this 
timber for masts and. spam 

Matedol— 

C, «w«)c»#wi - flUtt Xavqy, Burma { b*H4 ), aSdrt Burma (t>*l}2 ). 

<?. inophyllum 733 S. Kotiaro ( « oti ), 3257 AndaraaiiS ( (» ■ 88 ), 3268 
Autlamans (0 < 08 J, 5228 Andamarui ( 0 ■80 ), 6229 Andamans (0-82), 
5330 Andamans < 0-05 ), 5012 N, ILongalure ( 0*W3 ), 5923 B. Konora 
< 0-84 ), 8804 Bnrma ( 0-58 ), 7814S. Kanam (0*86 1. 71MH> S. Kanara 
|0<67h Kanara (0<83|. 

C. kunatkfi - 8736 Burma ( 0 67 ). 

C, polyOTilkBirt - 1400 rhitfcagong hill tracts £ 0*88 ), mui (aittagong 
hDl tracts 1 0 * 68 ), 7788 Darjeeling ( 0-77 ). 

C. Apfftnhil^ ~ 625 Andamans ( 0'85 >, 8032 Mergui. Bnnua { 0‘66 h 

17. totoenkHUtm - 1279 CoinilM-tore (0-67 }, 8351 tWmbatore { (l■54 ), 
6913 If, Mangalore ( 0*67 ), 6931 S. Kanaru ( 0*83 ). 5933 E*alghat 
( 0-49 ). 59SI Coorg I 0-71 ), 7818 ^4. Kanara ( 8*47 >. 

0. eewtufrem - 716" Burma ( 8*87 ). 

C7, miffhtionup^ — 881 B- Kanara ( 0‘87 }, 6914 Jf, Mangalore ( 0'71J, 
7816 S Kanom (<>‘Tt ). 

2 . (JARCDilA L. 

A very large genus of trees, rarely shrubs, mmuiring in the tropics of the 
ehl world. Of about 3(f species ffrowimt in India, 13 were avsJJabJe for 
Mtnily*. 
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The woode of these show oousiderable variation botl» in onatomieal etruettm 
and in physioal propettaes. The a'oods of (J. uhinocarpa ond 0. apeeion are 
dark tetUUafa-brown in eotour.wliile the remaining speoiee arc greyish or brawtuah- 
yellow. Based on anatnuxiool atniotme the apecioe, otfiar than the two tnwn, 
tioned above oou be roughly^divided in to foUowitig three gronpo i _ 


(Troup Paienuhynm voaicetitrio to aliform to confluent 

Poree moderately numifraua to numerous Q, m<freUa 

0 , (rawnoorica 

G, taightii 

Group II ,—^Pareochyma aliform iHjnfluent to One broken 

tangential lines. Pores moderately numerous G. Aeterwndlm 

O. tmherti 

Group ///—Parenchyma in fairly broad lines and Itand*. Porm 

oMKletatelyfow. G.aambogUx 

0. txtim 
huiica 
^icata 

Q ^7%ihachy* 
mu9 

1 . G. cambogia DesT.—manihulli { Coorg ], dAtfromfe. rm/idahuii, oopaqU 
»am. pmtaraktili ( Kan.), hodapM/i, mumpul^chi, panesga, p,W ’( MaL \ 
kodukapuli. ptnatuputi (Tajn.J. A middl^acd tree. Bark grey, emooth! 
cont^mn^ abuadimct- wf bright yielbw gambogR, tliiiL ' * 

It b fouml in the evergreen foitute in the Western Ghats frem Konkan to 
Travanoore naceiiding up Ui l.fKUi m, in the 2 >nigitia ^ 


Description of the wood — See page 76. 

a. G. cawa R.,xb.^Anp*dbpo. to«s«eA, jbu-iAeJbe™. taj,-,Aete™ { ^ 

hoH. kmrt (Bcng-h Umoff-thnln. rjekai/ifin ( Burm. K A/nt /Caob i aS i 
rhaage I Du If. 1. trA-m ( Garo ), 

Mh^ngkaan I Kh. ), Khatokat < Mechi ), tsink^ng ( ifiri and a a i 

( Hep ). itambana ( Or, ). kau { Sylh.. (Jaoh,, Manip. Kava 1 4 !l 

^ized lo kcgr tree 12-31 m. in height and (h> om.-i -s m. in ciith ‘ 
brown or blackish, slightly ningh, thm tfori dark 

It is foiimt in Asaam aaoemlmg to £K>b m., Chittagong Andam.™ 
Burma, aiul rarely found in North Bengal. Biliac and OrW ' 4 T 
BniiiU. H ato (K^oan In tl«. Nilgfai. „«i 

nidtivated for ^it. uuauia, it » 


Description ol the wood—See fiage 74. 
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3. G. echinocaip* Thw.—pum ( Mai.) btirAiiipifini, tnadiJ, malaiptutna, 

mtUattiifnffu ( Tam.). A trwe attaining 15 m. in Bark aiaooth, thin. 

It ocouni in the *noi*t fowata of Sturth Travanooie and Tmnevdley at 00 (> 
to 1,600 m. elevation. 

Description of the wood—See page 

4 . G. betcrandm Wall .—tawmingoi (Burui.). A t re© oaourring in Mergui, 
Burma 

Descriptioo of the wood—See pt^e 76. 

5 . G. imbertU BsiurdiUon—maiyfl-iaitj* (Tam. ). A mediumndzed tree, 
found in South Travaneore above 1,1OO m. 

Description of the wood—See 

6. G. indica Caioisy—( Goa Ivkam ( Hind-), marpoi, martfwAtdS 
(Kan.), Jfcffliinipa/t, pemmputi (Ma).), bhirandt mfnmha (Mar.). .4 tall 
alender tree. Bari? brown, ahiny, amooth, thin. 

It is Apparently ©ndamic in tlia ^Vestem Ghat moist troproa) rain-foresta: 
common in many of t!i© North Kanam and South Konkan ©vargreenB 
( Talbot): often planted for fimitH. 

Description of the wood— See png© 76. 

7 . G. mnrella Dear.—The gamboge tree, ( Asm.), 9oia 

( Hind.), tmiaitt, araim gargi, htnlala, kankutake, panarpuii (lUn-), IwfwtwAo 
( Kuki hchigiri ( Mai.), ^mflaor-teiu ( Syili. ), wafcfci’ ( Tam.}. A moditnn-eked 
tree up to 12 m. in boight. Bifril* dark leddish-biown, smooth, exfoliating, 
g Eoju-j thick- 

It occnia in the Wstem Ghats from South Kanara and Mysore Ut 
Travancore, mid in Assam and Syliiot. 

Description of the wood—See page 76, 

8 . G. speciosa Wall.—jwiowo, parwttu, pfr*uw ( Burnt, h A tree ft-lS 
m. in height and 90 cm.-! -6 tn. in diameter- Bark grc>'iah-black, tbin. 

It occurs in AtnlomaD ialanda and in TenoEserim. 

Descriptioti of the wood—Seo page 76. 

9 , G. spicata Hk. f.—majyo aonyu (MaL ), katdi (Mar,), ioijouat 
(Tam.), pidatha (Tel). A imjdenito-aked to tall tree up to 21 m. in 
height with a straight trunk. Bark greyw roh#. iJiiok. 

It occuiH ia the Westero Ghats from Konkan soiithwanl* and in the 
east coast in Annllira and Kartiatak — also in Ceylon- 

Deccription of the wood—See page 76 
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lo* G. travancorica B©(ld,-«waaw;w«j?ii ( Mul. ). A medhim-ai»d trw 
up to 1ft m. In and 30 am, in fUameter. Barb brown, rougb, thin. 

It id found in th<f overgreen forosta of South Travanooie and TinneveUy 
ftbovfi IplW m, elerratkm. 

Description of the wood —fcJee below. 

11^ G* wightii l\ Aiider9>— puitm^mn^ ( MaL 4^ mnall 
tree. Hark browQ^ rough, thin 

It (Hioure in Tievaiusore un river lunks up to (RHt m. elevation. 

Description of the wood —fltjo l>olow. 

12 . G. xanthochytnua Hk. ( Asm, J. dumpil t Seng ) 

hmftiHn. wwfau, ( Burm . }, arnak (Garo), damn^i, ^kavkai. d^Yfmrige 
dtvanhuti, gnn^rgi, itarigehtUi. jawtgi, javmgi ( Kan. ). dkng-^nkM,tng' 

(Up.). 

( Mai. >.jAnmui*i ( Mar. ). Ihe«tmpmig ( Mik J, r/iuuytsfi (Nep. ).<Awro cAiuri 
sUamha ( Or. ). dephat i Syth. h ( Tam. ), in^rti ( Tel. b fkmpA/a 

(aoiLvy ( Tipp. ), A nmalJ to modimii-aijEod tiw W to 15 m. in height and W 
cm.-l *fi m. in girth. Bart brown, thin, exfoliating in emali flakesf. 

li in North Bengal np t„ i^o^J m. efov^ion. evergreen forests of 

A»hhii. Chittagong. Burma. .\i,.lamana, Orisaa. Andhro, Western Ghata from 
Nort h Kftnanfc isoutliwuribf also oukivi«r>e<]. 

Description of the wood —Set ho low, 


Description of the wood 

I Ifareinia fambogia. 0, eomt. (i. tdtinocarpa. G. hritrandm 
a. Uaherti, O, indioa, tf. tHOreSa, (J, tpecitm. fA ^pia^Ui 

a. (Wfuomxirieo, O, wigMi and 0. mjxthochginus ) 


I ri. II, w-fttt 


U, bTHJfr ] 


General properties—Wooel grryiish to l>rownish*y®lJuTf turning naU 
™ t^ins. I>"‘ <I«l wHfaK-bro.™ i., a. o.^^. 

^ to V 0 .y W b..L . few «„pta. „„,b,„h,lp iBri; „„rto»to)v taovTi 

-odiu^ t 

o.«^nJ b«.l. of dork ooloiij^ Bbrooo lUoo or &),- 
ooR t.»oo wmy, bo«ver. pvo Hio mpK«iM, of powtb dog,. p„^ y^Z.^ 
tomoderuolyI>dt° : I<ImodorMel.v 10 . 20 oodriidb).totUoyoin0 
e.oomi, 0.>odK»oiide.xo»(»«ap».„,(p..rtly| ^„i 

w^bi..«.boo,, b. «..pkoM ™d 
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mnnll «nd not visible to the oye in the loniaining speoies; the frequency of 
the [Minssi varies from few to nnmsFoiis ( B-HO per uim.* ). and the species 
exauuDed can tie roughly be divided into a overiappLns otassee, ( a ) few to 
modeiately few in 0> mmbwpo, (V. coiiwt, G, indies oml 0. xa-ntkoehytAut, ( A j 
moderately few to modenilely Bumerous in O- ^pii'oia, (e ) iitCMlemtely iinmerons 
in (7, ttAinocarpn, tmAe/ft, G. apecioiia, C. hfierandm and 0. atomlla, ( d ) mode¬ 
rate^ niimerniis to nuiuei^ui^ in G. travanesrioi and (t ) uumemua iu 6. wighiti. 
Pom evenly distributed, solitniy in radial multiples of '2-A, iwcasionally up to 
5, rountlkh.; vessel lines moonspiououB to indistinct. Parmekyma distmet to 
indifl tmfit t<i ill© ev©. vosicentrio to ^orm to Surly bcojid tatigentidl lines and 
hanrls ; the species examined tton he roughly grouped into 3 overlapping classes, 
(<i 1 Partnehyma vosicentric to olifomi to idifarm oonflijent, in G. erhinomrpa, 
G, fitoniiat G. ftptedoaa, G. irarowoonVa and G. ( h ) aliform confluent to line 

broken t-ongential lines in G. heJfrandm and fS* imAerfi. ( f } preclonunimtly in 
foirlv broad tines and baiKls in the rest of the species. Unyjt moderately broad 
to line, ratlior widely spaced t.<i fjurly otoeeh' spaced, and evenly distributed, 
^iidiui ennn/s occasioiiidly viaihlt- on the tungential BUrfooe under luuul lensiu 
G. MWt«. 

Strength—A very hard and strung timber. Only three species have beem 
tf»tcd, vil-, G. indtea^ G. sperJom and 0- 3 raniflnr,hymn.it. For strength figmes 
see appendix t, 

Seasoniog—It is liable ti> emck ami split. Almost all the samples examined, 
were badly ciaokeil. 

Natural dwability— Mono of the Indiau Hpeciea have been subjeoteil to 
gtaveirard tisst. Serfenoider states that the Philippine species ate &ir!y durable, 
especially the red varieties which have an excellent reputation for poets. Of 
tbe 3 Philippine species deacrilMXl by Reyea. one has been state«l to be very 
durable but the other two durable only under cover and not in contaet with the 
ground. From experience it apijears that a fea' of the Indian species may 
be fairly durable, e.g., G. .tpronlir. 

Insect and fungusattack— Dty wowl of 0, indica amlO. teipAlu are liable to 
be attackctl by the borer StronuUinm karbahim Pabr, ( Fam. Oerambyeklae, order 
Cdlooptera ). Most of tho samples exaniined were attacked by betena and al!»» 
discoloaied by fungus attack. 

_ 0. fpecifwi is rejwiied to (»© uaed for bridge i»ofits and construc¬ 
tional purposes. Other epeeies apparently are not very much uaed at pieaent. 
It should prove to be a good oonstniotionoJ timber provided the timber b 
properly treated. 

Material- 

O.cojoftopKi - 4635 Travannore(0-78 ),78ft*E.KaBara{damaged). 
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O. wiea - 540 Martaban. Burma ( O'fll ), OSOO Boima ( 0*63 ), 
M08 Burma (O-MJ, 6780 Biirasa (0'72), 7818 Buxa, Beoflol 
{0^71). 

&. whinocarpti - 4602 tVavanoore ( 0*87 ), 

G» - 6821 Burma < 6-76 ). 

<?* itabijii 4G01 TraTuncore ^ 0*34 ). 

O. indiea - 5600 Bombay (0*62), 7817 E, Kanani (0*68), 7810 
S. Kanaia ( 0*60), 7820 S, Kmiara (0 ‘7I ). 

O. moreila - 7863 E. Kotuira ( 0-68 ), 

(?. spettona - 6442 Burma ( 0*86 ), 

0. apktiia - 4727 TraTancore (0-03), 7787 Nelloro, Maitraa (0*81). 
7788 Ncllore, Madroa { 0-86), 

0, iravanwtita - 4603 Tm^'ojujore ( 0*88 ). 

O. wightii - 4724 Travanoorc ( 0-83 ). 

aaaflUotAyTOMj - 3820 Ganjam ( 0-87 ), 7163 Burma ( 0*06 ). 7859 
9. Konora ( 0*87 ), 7000 f7. Kaoiuti { 0*06), 


3, KAYEA Wall. 

A tropical genus of small to medium-abced trees fouml in Scmtb wd Soutli- 
BMt Asia. Five iipeoioa have Iwen reiiorted to grow in India and Burma, of 
wfaicli 3 werv Kvatlahb for study. The remaining two ^re - ff. /onAtfndh 
Wall., a large tree of Sikkim. Assam and Burma, luid K, tnanii King, a rether 

iw tree of the Andamans. The woods of the 3 species studied are 
ludMhtguiahAble. 

Pfam—no-naAor (Asm.). a tai] tree up to 
23 m. in hnight with a dearoylindrioal l>ole of more than 12 m. and 1 - 8 - 2-5 m 
in girth. Burt Sight brewinsh-gre.v often exfoliating in large square plates. 

It is -foiindgregarious in North Assam, in the Lnkhimpur Division, forming 
a n^y pure erep ever 40 sq. milre i„ «ub*montane forests on the north 
hank of the Brahmaputra” ( Peareon and Brown J. 

Description of the wood—See page 79 . 

faJ m B-lZ.*'"' '■ 4 tn* up V. .5 m. i. h,.,.., 

Deoeription of the wood— See page 7e. 

3. K. nervosa T. Anri.—iwBjr-floniptw ( Burm,), A tree a-i 2 «, Kii.,k 
found in Metgui, Burma. -a iree »-iZm. Sugh. 

Deoeription of the wood-Bee page 79 , 
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D^ription of the wood 
i Ka^m K* JtumWeri imd if. newoa^i ) 

I PI. 11* 70-71 ] 

Gonefol propertiesr-Sjipif^owl grey or pal© grejifiU-bn>wu. fiiirly flharply 
domarcated from tho dull redtUflh-brown heartwoodp with darker »tf©akiH on th© 
longjiiidjiial surfjftw wliicrh is usually more pfocnment in the sap wood ; hard ; 
lioavy (gp. gr. 0*75-0*03 lur-dry ); mostly or interloeked-grained . 

medium to iinje-tojtturod. 

Gross structure—A diffiiae*porous wood- tfn?xdA indiatmct* mor© or 
leas continoua and laiHv Ftraight baiids of soft li^ucs and somotiinea darker 
banris of 6brous ttsgueg inajj howoveri giv'© tho impresamn of growth rmgs^ 
Parts amalt^ not risihle or juafc viaibb to the oyo» moderately numerous ( lO-ld 
per mm.* )i but Tory small and nttmorouH to very numerous in K, iwrrfw* 
fairly evenly rlistribute<l with a bendenoy to bo aligned m obUque lines, aimost 
all aolitaiy# roundish ? vessel linea indistinct Porca^Ayffwi,. ( a ) abundant* 
difitinetly visible to the oye in mor^ or less continuous, broad {M- assatnioi ) to 
moderately broad, widely gpaoed^ wavy to straight apotmoheat baoda which end 
abruptly^ and ( 6 } vasioentrio tiBclieids which under the hand Jens appear like 
soft tLseuea, occtaaionaDy viaibl© forming thin sheatlie. fine to very fine, 

not visible tn the eye^ fairly closely spaoed to closely spaced^ evenly distributed. 

Of the three siiecies studied informatbn on physioal and mechanical 
pToperties and supply, is available for on^ K- which h given hero. 

K. Jloridtinda far which no sample was available for this study has ateo been 
tilted fbr strength and uatnnvl durahility at Dohra Dun. The timber is hard, 
heavy, strong and elastic, but nut dnrabte. Graveyard tests chowed that it 
lasts for about 20 cuonths^ It is suitable for tool hendJe©. 

Strength—See apjiendis L 

Seasoning—It ia liable to develop snrfaoe cracks during reasoning. It 
flhould be converted grwn and prtitected from suu and hot winds during 
Seasoning- 

Natural durability—Not dutabl© to fairly durable, lagtafor months. 

aTcmge about 67 montiiLs. 

Preservative treatnrart—HeartwiKKi very refraetorj' to treatment, side and 
end penetration is proaticalJy nil. 

Working (niaiities—AJthough it plimea to aemwttliJijrfMe, It Jaratlier diffi* 
ciJt to work. 

Supply and uses—raif qimiititie* are avaibbJe from A«ani. It is suitable 
for tool handtes. cabinet work, and alee for constmotiena] purposre such e« 
beams and rafters and for internal finish. 
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Material— 

K. iwvHtticti - ri?76 Lakliiiupur. Aamni (0-78}, 002S lakhimpitr, 
Assam ( 0-H3 ), 7S3& LaktiinipDr, Assaoi ( 0-Jll ), 7374 Lnkhimpur, 
Aesaiti ( 0'A5 y 75)0 Lakhinipur, ( 0>9o y 

htnsiten - 5450 Burma (0-07 ). 

JT, **™iM - 0171 ^Tergiil, Buroift (0-75 y 0258 Meigai, Burma j 0- 77 ). 

4. )t£SUA 1. 

A genua of trees widely distributed in imiia and. Soutk-Eost Asia. The 
only speoiefi found in India is dealt with here. 

M. ferrea L,—mesua. inji or tTigi^itig {Abor), naior {Asm., Beug. and 
Miri ), ftojeafu-. na^Mwnr, nngk^mr ( Bung. ), aatagaw, kaurtajuik^ ituii-ham-Jsm, 
mai-tinif t Biirm. y ntka ( Cootg), Anmi, khitndi ( Garo ), Ikuttg^khari-baphang 
[Kach. ), tu*j/(fcMnifiig« (Kan, ), diejtg.Rgai ( Klv. thtirter { Kukj ), hww ( Lush. ), 
churudi, luinjru, peri, vebukitpattt, imyniuirir ( Mai- ), utAaw (^llntiip.), Tmj/champa 
( Mar. 1, naseer-bippaii^ ( Mwhi J, mitAarnr or phik chamearong ( Milt. ), ng^i. 
cMng ( Xaga K nag^ri ( Nep. ), iioffwiittw-o I Or, ), tnan^, m. mht < Sitih. ), 
naitgil, nangit^ wngul (Tam. )* na^tsearri t Tel- ). ( Tipp. ), A middle- 

sised to large tree tip to 24 m. in height and 340 om. in girth. Biart darit 

ktuwit, peeling oiT in thin ilakes. 

It is found in Western Duare. Assam. Chittagong, upper Bunua, Tenas- 
sarim, Andaman ialands, weetem cnmwI. from Xorth tvaunni southwards. 
Generally in evergreen fureate ( Brandis ). it is ubo reported to be unoom- 
monly met with in Pnrnea, Slaynrbhanj and Oriasn. Commonly cultivated. 

Description of the wood 
1 PL 12 . 72 j. PI. 13 , T3 ] 

Genera] properties—Sapwood greyish or pinkish-white fairly sharply de¬ 
marcated from the brick-red Jieartwood, occftBionally with darker streaks uii 
the longitudinal surface, very harrl ; v«y heavy (ap. gr. 0 &3-I-24 air^diy ) i 
somewhat lustrous ; straight to mterlocked-grained 1 medium-textured, with a 
smooth feet. 

Gross strucmre-'A diffnsfl-poToua wood. Ormifth ringt absent. Porar 
moderately Urgp. ontlinw! of the pores lumally not diatinct to tho naked eye 
few to moderalely few ( 3-7 per mm < ), irrcgulariy apactsi, almoet aU soLWy' 
occasionally due to tho rloee proximity appear to be in chains, or ciusteiB, mostly 
in oblique radial linea or m imsgular groups, touiitl, usually plugged with 
tyloseo ; veeeel Unas oonspLoumjs, Soft titsuea ( r ) reddish, to the eye 

apotnmboal, in aliglitly wavy broken tangential lines ending abruptly widely 
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spaced, irragatarly distributed. ( 6 ) vasicentric trftclidtlfl, foniiEagtMtt ahsatliB, 
fiomowluiL reaemblLng soft tiaafiies. <li 3 tiD 0 tty visiblts under kind leus, 
fine to vety fine, jvot visible to tbo eye, closely spaced, cvexxly distributed. 

StrenEth—One of the hanlesi and Rtwngrat of tho Iiuiioft timbere. For 
strength llgures see apirandix I- 

Seasonings A slow end ililfieult timber to et*ai!M>n- It ia prone to stir&ce 
cracking, wnrping and apiltting if not carefutiy handled. It sliould be dried 
ont slowly nnrler wv'er, protected from hot winds and aun. 

Natural durability—^Oiie of the moat durable timbera ; Graveyard testa, 
at Debra Dun of the sample fiotn Assam ahi'pwed tlwfc the timber laste for 
241i-'387 iuonths but the timber fiwm Madras hod a life of 4»-2£7 months only. 

Insect and fungus attack—It baa ihe reputation of not being easily 
attacked by white «nt«. But the timlwr sometimes becomes uBelesa liecause 
of the timneld made by tfao iarN'a of Ohryvochroa *j). ( Fam. Bnpreatidao, order 
Coleoptera), Piebably the attaok develops in the standing tree. 

Although several wood-rottiug fui^? are known to attack the timber, it 
is not easily susceptible to decay. 

Preservative treatment— Heart wood ia very refractory to treatment, side 
and end penetnition Is practically nib 

Working qualities—Being extremely hard, it La « very difficult timber to 
saw even when green, and almost impossible to saw if seasoned. It is rathot' 
difficult to bring it to a ffHHl surface as it is liable bo tear up in rough atreaka 
Qn mAOhiuj^. 

Supply and uses—-LftTge suppli«f froiu the east jhartioitlarlj'' from 

Assam and also front tlm south stone. The timber is mostly used for railway 
sleepers, for oonstructional purposes, aoob 

bridges, lb liofl been used for proT« in mines, electric tronsmifflicn pelec, wooden 
sliingles, n>ad paving blooka, etc. The timber ia ulw sometimea itacd in tiu- 
manufacture of agricultural implomonta, eart-buildiug and for boat budding. 

MAterial— 

620 Andamans (1-21). Martaban, Burma ( I - IB }. 741 S, Kiuiara 
f 1*00), 703 Kamrup. duwam ( O-0S J, I2T3 Coclmt, Assam (1*10 ), 
2100 Nuwgong* Assam ( I 08), S3U0 E. Doots, Bengal ( 104), 
2.504 Burma ( 1 *02 )* 2700 Tavoy, Burma ( 0 93 ), .5240 ^Vdtlam^ 
(t'19) 5241 Andauums (1'24), 5417 Malabaj (t-lo), 6756 
SibsagM. Assam (0*98 J. 80l« S. India (lOO). 0426 Burma 
f 0‘97 1 7333 Gbittogong hill trocte ( O'0,1), <24fl Ltaktiimpur, 
Assam ( O*St0 }. 7292 Omhar, Assam ( 1 07 }, 7460 Wjimad, Madraa 
(I-17), 7481 V^-yiMrtd, Madras (I *12)* 7310 Sibsogar, Assam (1*08), 
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7WS Nott^ng, Aaaam ( I'00 ), 7784 Kalimpong, Bengal (t '03 ), 
7785 R«liiii|xmg, Bengd {1*03), 7802 E. Kaiuira {1<00), 7885 
S. Coimbatore, Madras (l OS ), 7868 S. Coimbatore, Madias { 1*05). 


5. OCHROCAllPUS Tbocaks 

A paJeotropic geuiw of trees and shrubs. Two apeoka have been reported 
Iff grow iij the liulion region. The worlds of these ore Indistinguisliable. 

J. O. longifolius Bor^th. nud Hk. f. ( Mammea longifolia PL andTr. )— 
g.'trdundy I Bomhoy), phatapile, punoy, ^mngi, sumiiyi, uTumfy { TCjm ,), 
chhurlam [ Of. J, ^ra-pmjta (Tel.). A muderate-suEOii to Lirgo tree 12 to IS m. 
high and I '8 tu. in girlifau &irl: rcf ldish*'bmwn 6 mm. thick, exuding a red gum. 

tt )3 indigenous on the ULonkan and Jaanara Ghats Ascending to 60d m. 
elevation in evergreen forests {Talbot). Cuitivoted in Orissa and Andhra, 

Description of the wood—See below. 

a. O. siomensb T. And, {Msnunea siamensis T. And. )~4atitpt (Butm.). 
A tree. Bark brown with prominent lentiools 0 mm. tiuek. 

It is rofmd in Lndiui hills of Assam and in Burma, 

Description of the wood—See be^ow. 


Description of the wood 
(Odtfoearpui btngifoliitt and 0. jwmmsij) 


[PL 13 , 74] 

General ptopenies-Sapwwid pale brown gnvduoUy meiEmg into dull 
reddiah-brtjwn lieartwofKl, ornasionally witli biwk dots on the longitudinal 
fliirfa««; moileiaicly lmr<l to hanl ; heavy to very heavy ( sp.gr, 0-70-^1*(TT 
aiT'dry); stmight to twistod'grainotl ; llne-toxtured. 


Gross stmeture^Adiffuse^potous wood. OrmetA rtnp* distinct to indistinct 
delimited by dark <x>l»nred fibrous tisane, ^-5 per ora. Pores small to very 
snuill, not visible ut just viaihk to the eye, modcmtelv few to modemtcly 
numeretw { 7-i2 per m.* ), more or Jess et-rndy dwtributod but with a tendency 
to be alignefi in oblique tinea, almost aU solitaiy*, reund, open or plugged w'A 
tyUisee; voa«l lines inconspieunuH. &>/i Hsmes just visible or not VteiWo under 
haml lens, (n } diffu* hi aggregate and (6) jfarattnubeal scanty to roaicentrie 
mixed with treehcii^ of two typos moderately bread and fine to verv 

fine, not aiwaye vistble ui this cj-e ; th.f former (those with radkl gum canJal 

mmvmily itorihutoiLanrlthe latter eWryap^^d and evenly distributed 

Jlmim; ffsm f«««k ^ible, cm the tongentini suriacc « black iloto to the nakeJ 
eye ond okorly naible under tim hand lotis. 
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StJOTgth— O* tmgifotiuA tiaa been tested for strength. For atnongth 
appoaxiUx I. 

Xd inJbrniAtion is available regarding seasonJUig^ natural dtirabilityf. 
of this timber* But from tbe examination of the sainplefi avaflable^ it appears 
to be liable to oiaek. Ctoe samplo (sapwood) w(^ badly damaged by borer 
attivek. It finjalues to a smooth surface and probably not Ji difficult ciinber 
to work. Jtfaiawi«i Ofiirriouiiu L. of America ts roportod to bo modCTately 
roaistaat to decays 

UsB— Though locally iiswl at present, it Appears to have greater poa- 
sibiUtiee. Tbo timber is suitable for fEimiture, oarpentry, ioinery, indoor 
decoration, planking and for ponetnictjonal purposea, e.g.* beams, rafeera. 

Material— 

0 * imfjtfoliuJt - &324 KimrcK Orissa {0 • S 2 )i 795 P X. Kanara ( 1 ^ 07 }. 

O. - 4S49 Pymmana, Burma (0*79 )* 

a. POECILOXEUROX Bbdi>. 

The genus Poc-ri/oweuroti consists of two species eonfined to South India. 
Wood of only one spociefl was nvailabio for study and is dealt with here. 

P, fndiciim Bcdd—baiiafi tirbaUi (Kan.), fulimynh, f?ityiia (Mai. b 
pidAon^pili, ysiiAuujiWfi, (Tam,). A large tree up to -7 m. in iLoighti 

and 7o cm. in diameter^ Bark greyf rouglj, thick. 

It occurs in evergreen forests of Wcatcm. Glints from South Eanara to 
Travanoore ascending to 900 m+ olevatiou. 

Description of the wood 
fPl. 13. 

General properties— «api™Kl ditU broim, somewbat well domaroateil from 
tJie daricer wd-brown heartwaod; htird to veiy Imrd; heavy to very heavy 
(ep. gf. 0-81-I '09 (ur-drj'); straifitit to iatorlockttl-graioed; medium-cooiree^ 

texturedt 

Gross structure—A dieuse-poroufl wowi. Growth rin^* tieualfy abeenfi, 
darter baotis of fibrous tissue may fioinetimes give tlm impresaion of growth 
rinra Pores modexatoly largo to smoU. usually vUible to the eye, modoratcly 
few to modoiatolv numerous ( 7 - 1 T per mm » ), more or loss evenly distrihiited. 
h,rt with a tciitey to be alignwl in otiUqm. iiuca, almuat esdoaively solitary, 
but uocftsmnallv due to the very uloso proximity the vessels may appear to be 
in pairs, rotiml. open or plugged with tyloses ; vessel lines ooiwpiouaus. Soft 
tima I including tnwheids ) uot clearly visiblo to the naltoci eye, paratracheal. 
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mostly aliform to aliform confluent. Bays fine to rerr fine, not visible to the 
eye, fiilrly closely epaceti to oUKuiiy »|Muied, evenly distributod. Pith jhdit 
oocasionally present. 

Stren^h—stron;;, hard and ebstio timber. For stTong^ figures aeo 
appendix I. 

Seasoning -It is a diffieuit timber to seeson. It clovolops deep aurfaco 
crrocks luid end-splitoj especially during kiln seaaoning. 

Natural durability— A fairly durable tUnlter; graveyard tots at Dehra 
Dun ebowerl that it lusts for nl-95 months. 

Preservative treatment—Heartwood very rEfraotory to trentment, penetra¬ 
tion of preservatives being proecically nil. 

Working qualities—hard timber, but works fairly-well both !iy hand and 
Oil machines. 

Supply and uses—lArgc EuppUca are available from t-ho south zone. It 
bmoatly usoi foroonstructioiud purposce, railway sleepers, ehictrio tmmmission 
poles and rice jioiindero. 

Material— 

47S51 Travaneore ( 0*97), rt73r> Palghnt ( 1 *09), 7772 S. Coimbatore, 
Madma ( O gl ), 7773 S. Coimbatore, Mwiras ( O-Si)}, 7774 S. Coitn- 
batore. Madras (0*83 }, 777JS 3. Coimbatore, Madras ( I *06 h 7867 
S. admbfttore, Mmlroa ( 0*85 h 7868 S. Coimbatore, Madras (0*89 h 
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Chalk. U Cl nl Twenty Wesi African timber tiecs, Oxford. 1033. ChomtOuin* 
K A. Reipotial keys feir tho siientificdUau of important limbers ined in nulttaty areas of 
inspection, fnitao Far /?«, (N S.). 3. 7, i-i^. Oiovirdlmry. K A. On the tertiarv 
(Inra at nxtem Jftdin. I^ilimbotaiitu i, 1^51, ChcmTihiiry, K A and Ghosh S S 
Somr tjiore commeicinl taatxirs of India, Ittclism Fw. Rec, ( S.S- 1 , 4. 3, Clion'iUijicT' 

K- -A- and Ghoth. S S On the nnatomy of CvflOnirrr(urvy0*i iWfeion gea. et *p Xov "a 
fouil dicolyleilonoin M-ood from Naila-iuiig. A^in. Prve. Sat. Jrut. 5 ri„ India, u 'g 
Chowdliury, K. A- and Tiunlon, K 3 f. tC 4 iytoxyhti eusAmteton gen et ap Sfav' 
a fossil dicotyledoninis stood from Asasm. Pror. S'at, fast Sti. tndia 2 1040 Ihidsl 
well H E. anti Kcknrjky, A, M The i[!entificntioit of the prfodpai comiiier^l timbe™ 
other Ihuu Eorofi^pmji. T*th. Pap Cnun. .Set, f»J Pm. £>iit for, ?V(nf. Atrtb 16 lots 
1 >cfsi:h. If. E. Mnininl of Malayan timbers 1. ^faia.y. Fit*. Em., 13. E-ravtt' 

Mcnwaoduin on ntechaiuezi] toatm of «inje Imlian tiniben, ludian Far liuU 6 laoG. 
G.mible. J S. A nmntial of Indian tirabnre. LotoJoa. !■,«. Greeate E C Santa 
a ii£«to^ Calii^Avf/«i*i. Trap weadu, 30. ladhui Su^lutU 

iButltul^ CJamiJicatioa of oi^oicuil timlieisanil tJidr zonal dismbubon. DcUU 
Iioliatj Orfe of practice f«t pmservatioii of timbeia, Delhi,’ tlL. 

Kai»hi«, R, .Anatotn^l ^metersjuuf ifUmtifieotion of PorcKsan TMtota 

ipai Kanehua, 1«. fdentijicatcon of the important Jnoatuue woods bv anatomint 

‘'W' H Los bo,s\nTruSe7l^S'®’SS 

Meanegtt. A M W. Saimaoie tiitibers 1, Aafitoriivr. Siui. StjniMi«r tLa 

C, R. aiwl Qulk, L Anatomy of dicolyloedons 1, Oxlonl, 19501, 'MoU, J, W. and 
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JonauRltn, H. H. Mikmgraphie -tie boixe dsr aul Java vofho mmffnt' BC Baumartcn i, 
Leklen. 1906. Noraiand, D. Atlaa dea hois do !'» cote D‘ htwie Nogeot'Hiir'MarDe, 
France, 1955- tVanon, H. S>. and Hroa'ii. U. P. Cotnmerciai timberi of Indin t, CsJnutta, 
193a. Ffeifl'er, J. Ph. I>e Howstsoortad vati Surinamo 1. Mftltd A'tfimt. Ivft. Amst. 
ai, I, iQ¥&, Hoooni. S. 1 , Clossiiication ol various aatomical foatarea of dJcrtvlactoiii>tia 
woods, Tnp. vtMuU 47, 193d. Record. S. 1 - nnd Hfss, IL W, Timber! ni the Now 
World, New Ha%va 1943. Rei,ts, L, J. Philippine woods. T«h FuXf. Drp. Agrte. 
Phit: It., 7 , 193#. SttMir, H. uid Co*. H. A A fcaitic to tho identifiesdon of the bmmb 
ascfal timbers of Niseriai T /tiyfon tois, Tmig, Y, [dentlncatiofl of some importniit 
hudwoods of SoDih China by their grofis stmeture. Bull Fan. Inst, Bioi.. TV-teng, 3, 
*91-194, 193a. Ttotier, M- The cocnaon commorcial tnnbets of India and th«r uses. 
Debra Dun. 1944. Vestal, P. A. Tho aignificonco of compamtivoaMtomy tn esmhliahiiig 
the Tdationalup of the Hyptnaifaxt t© the OuUiftrat ow their allies, Pkiiifip J, Sa., 
*4, 3. 1937- 
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13. THEACEJAE 

It IB & family of troes and shrabs distributed mainly in tbe tcopioa and 
sub-tropica of both honusphBroB. Tharo aie also a (ffv ip Cluiui, Japan and 
the United States of America. According to Melchior, the tunlly oontaitu 23 
genera and about 330 speoies. 

The most importaut member is the tea plant Camellia eiaensig ( Lum.} 
O. KuntEo. Seroral other spedes of Ca?neBia are also onlrirated ns garden 
plants. 

From the point of riew' of timber, the family ie not of mnoh significaojoe. 
However, Laplacea hrenant Standi, of Costa Bice produoaa Btructuxal timber. 
So do some iS^cAi'ma arid 'JordoHia of the Itulo-Malav'on regioTi. 

In the Indian region about 2fi Hpecies belonging to Q genera bavr been 
reported to grow. Of these 7 genera are dealt with hero. AdinatidTa Jack and 
Clejpifa DC., wore not avjulabb to us for study. 

Colour of wood varies from greyish to different shades of brown and iwL 
In anatotnioal struotuie, tho faindy is a honutgeneoua one. The wood is diffuse 
to semi-ring porous with small to very snudl, moetly solilary and somewhat 
angular puree. Growth rings may or may not be distinct. Soft tissues are 
uBintUy irniistiuct or occasionally appear os Bpoeks under hand Ions. Bays 
are fine to broad. 

Key to the genera 

1. Bays prominent to the eye ... ... Anmeka ( A, fragrant ) 

Eurya 

Temttrotmia 

\, Bays uiioonsplcaous ... ... ... 2 

2. Pores moderately large to small, fust visible to 

the eye; wood diffuse-porous, FcddlKh-brown... { S. tiwfficAiV) 

Gordonfa ( O. ob^tua } 

2. Pores small to very email, not visible to the eye i 

wood semi-'ring porous, gn^ish to plnkiaii ... Camellw 

Pyreitanu. 

i. ANNESLEA Waix. 

Thu gottus U moBtiy coufiued to Burma mid Malaya. .According to Kutz, 
two speoicB grow in tli* Indian region, viz., .4. fragrant Wall, and d. monfi'cola 
Kurz, but Brandis ts of the opimoti that both are identical. 

A. Iragrans Walb-^Btfow(ipe, Tun-niu-pt', ngod^hjyemg, panma, 

taang-gangavF { Burnt, ). A meditmi-idned evergreen tree 7 ■ 5^-o m. in bejgbt, 
with a clear bol* of 3-4* & m. and 43-60 em. in ^rih. Barjt grey. 
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li lA fbtind 111 tiio eng Cnreets of Burma, up to 600 m. elevatiou %iid also 
in aoutliem China and. ThalkniL 

Description of the wood 
[ PI. t3. 7? j 

Geneml properties—Wood light brown; moderately hard: modijraioly 
lieary ( sp. gc. 0>64-0'T2air.diy'} ; straight.gminsd ; usually modi urn-texluml. 

Gross stnicture-^A diffuBe.porous wood. Orou^h ntije tndistinet. 
occasionally darh bamls of fibrous tissue ma^v however, give an impression of 
growth macks. Porta small to very small, numcroun to Tury numerous ( tO—io 
per sun *), evenly distributed, mostly solitary, rarely in tangential or radial 
pairs I vessel lines not prominiHit. iiaruer uaiuJly indLitinci under hand 

lens, when visible, appear os fhint short tangential lines, often forming an 
irregular network with the rays. of two classes - broad and fine - the 

former not distinct to the oys due to being almost of the same colour as the 
ground tissue, widely spaced, the latter just visible under band lens, closely 
spaced ; radial Seeks distinct. 

The timber has not yet been tested for its physical properties. Howover, 
Desoh ^ves tiio following data for A. enuatpea 11w>k. £ from Molayn : Weight 
43-&5 lb., per e. ft. (op. gr, appro*. 0■ 6W-0 ■ iair-dry j. Sea<tons quite rapi^y. 
Split rather badly, but surface checked only slightly. Can l»e savm moderately 
etudly and planes to a via’y smooth surface. Two sticks buriijd in the testing 
ground were attacked by fungi wjthiu IB months and destroyed in 4 years. 

Uses—.At present it is moetly used locally. Prolmbly a very itsefut builds 
ing timber for framing, coiliiigii, fiooriiig. etc., and might make good fumitare 
I Desch). ft may bo suitable for plywood. 

Material— 

6253 Burma ( O' M ). 6601 Burma ( 0< 72 ). 

2. CAKELLIA L. 

Smail trees oiul shrubs distributed in tropical and sab-iropical ports of 
Asia. Of the 4 spsetos indigenous in Lidia 3 ore dealt with here. Woods of 
these species cannot be dififerentiated with ceitainty, Bowever. the single 
sample of <7. drttpi/em, efrajninod is heavy and phikish to rediibh-hrowa in 
ookinr, while the other two ore moderately heavy and pain grey to light brown, 

t. C. caudnta WM—pkuliat (Asm,). hpa^tap, lapti, Itipd, nenj{Burm.), 
die«j-cAi, dieng-tijmtm-aijnrmff ( Kh. 1. dieng-ii pAynMJ ( Sij-nt, ). .A amall 
evergreen tree S-S-t-S m. in height, with a dear bole of I>5-l<Sm. and 30-60 
cm. in girth. JSori greyish to reddiah-brown, smooth, very thin. 
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It is fotmd in Bh-utw, m tUei e\n3]groDa forests of tlut pUius of Asbuid wtd 
in the Khasl and Jamtio hilk and the Martaban btUla of Bvirma. 

Description of the wood—See bebw. 

3. C, drtipifera Lour, ( C, kiasi Wall. )— !ipa4(tp, iopet, ktpet, neng 
( Bunn, h dieng igmem-bhoi ( Kh, ]| tAaaingt chau-kung { Lep.)) hiti^piwa, kisai 
{ Nep,). A shrub or a Ainall tree, ifart greylHh-white, very thliu 

It is foimd in the filmalayon froiii Ne^tai eastwards 1,S00-S,UH)' m., liiUs 
of Assam, Manipur and Bunsa. 

Description of the wood—See beloa'. 

3, C, thea Link [ C. sinensia ( Liiui.) O, Ktee. ]—cAa, rAaA {Hind.). 
Apafcm, fcrpel, leljfd, nen^ ( Burm,}. A shnib ora snuiJl tree sometimes up to 
S-S Di> in height. Bark grey, smaotb, very thin. 

The tea plant is said to (w indiganouB in the evorgroen hill forests of Assam 
and Bntma, now extesttsiroly oiiltiTOt4!d. 

Description of the wood—See below. 

Description of the wood 
[ CamiUia. amdaltt. C. drupifera and C. f Aea ) 

IP, 13, 78; m, 14, 701 

General properties Wood, in C. caudata ami C thea, pale grey to yellow 
turning li^t brown on ngolng, moderately liard and moilerately heavy-(sp. gr. 
ft-69-0’ 74 air-dry ), but in C, dritpiffrop pinkish, turning reddish’brown with 
ago; hard and heavy { sp. gr. air-dry }; straight to twiated grained ; very 
fboe-texturod. 

Gross structure—A 6omi-riiig’ponnis wrxKi Ormoth ri»gs distinet. 
by larger and more rmmercua early ptres I lo 10 ruigis per cm. Pont small to 
very small, viaibio only midsr hand lens, vary numerous, unevenly distributed, 
early pores oomparativ^dy bigger and arrangod in ooitoentriu rows, fonuing pore 
vxmea, traneition from early to Late wix)d usually gradual, mostly solitary, 
oooosioDally In obliftoc pairs, ehape of the porea not distinetly visible under hood 
lens ; veeaul tines not visible to the riahnl ojtb. Soft lUtvet naually imiiatmotf 
when vtatblo, appear as faint, short' tangentiul linos: Rapa fina to very fine, 
indiatinot to just visible under liaml lens in C. eavdaia ami C. Itna but uauallv 
more rUstinct In V, dmpiftra. 

Uses—Straight branches make walking otloka and tool lumdka. The wood 
appears to be suitable for toy making. 

Material— 

C. (Attdaia - 6915 Sibsagsr, A^m ( ft-72 ), 

O. drapijtro - 3996 DarjiJelmg f 0-62 

C. thm - 3143 IMtra Dun. U P. ( ft-7ft ), 5104 Darjaaling ( 0-66 ). 
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S. EURYA Thxtxb, 

Smalt or ahntbe,^ iliairibut^d ui t.hi! tropical aiid tcmp^iBitc 

regioivB of both hemispbores. Four spocios have been mportod to grow in the 
[mlian region, of wiiivh 3 ate available for study. Woods of ibosa can uot be 
tieparat«d, 

1. E- acuminata DC.— mufmwro ( Asm. ), hpujui, lapei, aAing-ling 

( Bum. ), <iien-pjfr*hii-tuh, di^-shU ( Kli, ), ( Lep,), bon- 

doysa, bottr-tobai ( Mechi ), fAcBjf-flUH'/fWJtf ( Mik. ), mrtif-jhinffni ( Nop.), dieag- 
la-pyrshit ( Synt. }. A shrub or amtUl-sisced. tree, soiuetuaes up to i:£ m. iu. 
hotglLl. £SnrA; smooth, tiuiu 

It tkf found in and &u)i-tropical bLmiala}'B>& ii{> 2j40i! ui^ 

elevation from Kiimaon cafft.™rfli»» in thtj plains and hiHa of Ai^^ain and hiU 
forests of Burma. 

Description of the wood—See 

2 . E, japonica Thuub. — murmum, mmsi ( Asm. I jhingin (Bcng, t^ung- 
UtpiU^ iaw4apet { Bnrm. ), ffabi^hnvg ( Duff. chA^tniii ( Gato 3^ ptin-heng-hmg 
{ Jhama ), hulini mrtkkort/m (Kan. ). rfien^^-jpyr^V ( Kb. ). funi^cAoTip ( Lop. )* 
A flhnib or smaO tree up to 0 in hoiglii^ clear IxjIg I *5-4*5 m- and SO cm. 
-1*2 tn. in girth. B^irk grey-brown, with lima of lighter ordqnred sihaIL 
leutioels, thin. 

It is dtstTibut^d in the easiem Himalayfls from Nepal eastwarcts^ at 9(X>- 
i^^OO uih, bills of Assam, Bimna, South bidia and Ceylon. 

Description of the wood— See below. 

5. E. symplocina Blame — A largo eveigrcon shrub to a Bmall tree. Bark 
brown. 

It is found in Sikkim and Bhutai^ at L&0(l>-2pi00 m. elevation and in tfao 
hills of Asaam and Bunuii. 

Description of the wood—Sw below. 

Description of the wood 

[ Euf^ wumimdaj J5_ jopomtea and } 

[ PI. r4i S& I 

General properties—-Wood pinklah'white, tumuig yoUowish to reddish- 
brown 00 agoing ; moderately hard i mcKlerately liesvy { Bp. 0^57-0^59 air- 
dry ) ; atmtgbt or alightly twisted-gratnod ; fine and even-textured. 

Grow structure—A diffii&o-porouB wood. Or€fwtk nngt indiatinot. some- 
times oonoentric bands of fibrous tismios may. however* give the impraBdon of 
growth marks. PortA arnaU to ver^- smallt visiblo only imdet hand lens, very 
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cumorons, I over 4b per mm.* )* evmiJy diatribttted, mostly flolitmy, oooasioaalJy 
in oblique pairs; vessel lines indiiftiimli. Soft indretinot iindor band !*»««- 
Rays of two classes, broad nod fine, Uie former jost visiblo to the cy© end 
distinct under hand lens, widnly spaced and tho latter just viaible to indintioot 
imder hand lean ; nuam of the rsya show up as fair^ Large fiacka on the ndiat 
surface. 

The timber is said to be easily worked and does not warp tnaoh. 

Insect attack—^, acuminata is liablo to be attacked by Stcaoscdi* 
alrt^oTlis Idabll. (order Colooptoraand ocwly cat logs of E. japonica bv 
Xyleborui app, {order Coleoptera J. 

Uses—^Locally tised for bouse poata and short poles. Appoais to be 
snitable for toy making. 

Material— 

E. acumiimia - 6623 Burma ( 0*63 ), 2320 Darjoetiug ( 0*69 b 

E. jstponica - 3976 Kllgiris ( 0«6S ). 

E, sympheina - 385 Dsijeeling (0*57), 33S1 Darjeeling ( 0*62). 

4, GORDOSIA Fitiiji 

Titos of this gpnmi grow in India. South-East Asia, China and Formosa. 
'Pwo species hare been reported from the Indian region, of which one is d^a lt 
with hero. 

G. obtusa Wall.—napiifa ( Kilgim ). A moderate-sized to tall evergresn 
tree. Bark gny, smooth. 

It is eonfinod to Western Chats from Konkan southwards at an elevation 
of 700-3,100 m. oummon in tlio Nllgiria. 

Description of the wood 
I PI 14 . 81 ] 

General properties—Sapwood and hcartwood indistinct in the material 
eiaimned. Wood light reddish-brown* moderately hard* moderately heavy 
t sp. gr. 0- 60-0-65 air-dry ); straight grained, fine am! even-teitured. 

Gross stnwtore—A diffoso-porous w>od. Grotsth rings Indistmot. Pares 
small to very smaH, nmuBrous to very numerous ( 31^3 par nun,*). mostlv 
solirarj', t-ocasionally lii oblique paim; veesoJ lines not prominent. Soft tUsu^ 
indistinot under the hand lonn. Rajfs moderately broad to fine, just vudble 
or not visible to the unaided eye, not closely spaced ; radial flecks preeant. 

The timber has not yet ireen tested for stnaigth. It is reported to be liable 
to aeriouii end splitting and waqmig, but with teasonabb care this should not 
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be difficult to overcome. Green eonvenion end open stacking under Bholter 
is advocated. It is also a little liobto to stain. 'Hie timber is easy* to saw end 
tnaaliiiie, and linisltee tu a good sur&cc; when out on the qaartor, presents a 
siiver groin. 

Uses—^Dne Ui dean appe&rom^ it is oeeoaion&lJy used for liidldlng 
purposes. Xt is sol table £ir internal corLaitmDt.ion and general joinmy work 
ami may also serve well for suoh articles as pen boldeis, foot rules and toj’B. 

Material— 

4607 Traroacore i O-OS ), 6216 Cootg ( 0-60 ), 

5. pyREfrAELV BLimE 

The genus compriscB of shrubs and small tjces, wliich occur in India, South- 
East Aaia , China and Philippines. 

Besides the two species described, 2 more species have been reported from 
the Indian r^on. The woods are nut dislingubdiabte, 

u P. camdlioedors Etii 2 — tree 7»h-6 m, in height^ with s clear bole 
2 . 5 .^- h lu. and cm. in diameter. 

It occurs in the drierr hitJ forests of Martaban at 900-1,500 m. elevation. 

Description of the wood—See below. 

3. P. scirata Plume — A rather emoi] erctgiuen tree, found in Tena^orim, 
Burma. 

Description ol the wood— See below. 

Description of the wood 
I PyrcHOfio oameliicnj/loru anil J*. ^errata \ 

[ FI. 14 , S2] 

General properties— No colour distinction, between sapwood and heart- 
wood. Wood light ydlowifib- brown with a grcotush tinge; moderately hard ; 
heavy ( sp. gr. n-S9-d’ 69 aJr-dry ); atraight-grmned, fins but somewhat uneven- 
textured. 

Gross scructure— Wood diffuee-poruus to semi-ring pornmi. Qrmeth nn^ 
distinct, demarcated by oomparatively large and nnninrona early pores. 4-8 
per cm. Pera rather buibJI in early wo^ and in late wood very small, unevenly 
distributed, transitiou from earlj' to late wood gradual, mostly ooUtary, oc- 
coaionally in oblique poiis, mostly open but oooaflionally hlied with whitish 
deporits. Soji tisaw(4 indUtinet under the hand tons. Bays modemtoly brood 
to fine, the broad rays visdbk to the eye. widely spaced, the diw oues just 
visible under the hand iena ; ladJal dcdfcs-not prominent- 
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Uses—It saitAble for tumary articles such os toys, pen 

holder, etc. 

Material— 

P. Cdmriliafjlora - 6701 Burma ( 0 • 59 J. 

P. strrata — 6393 Burrtin ( 0*69 ), 


6x SCHULA ftjsiuw. 

Ttecs of this genus are disbiibuted in the South-East Aaia. Oiiiia, Formoga 
and the Philippinea. Of the two spedoa growing In IndJa, one was available 
for study, 'ITic other 8, kkanmia Dyer., is a Inige tree of the Klinaj (ijjja, 
Nnga hills end Manrpur. 

S, wallichii Chutsy— cli ilai m t, nogtjbke (Asm. K itowii:, (Beag. ), 

6omil; t Cftclix), daak-ithintj (Chin*), tmmk, makrital (Hinii.), tameuri or 
kinuntri-phtnuj ( Kaoh.), dtei^f-nj^on ( KJi.). kaytdluit ^ Kn. ), iTUfO-iMnsr, ma»- 
Mienfl f Kuki}, ^mbintn^kvng { Lep.), gu‘pa (Meehi), cAeibwimrons, cAmjes- 
aronff ( Mik,), ( Nsiga ), cAiVuMee or airfe dtitaunt { Kep.), ntrtjt' 

raia (Sylh,), di^ dtyr tujun ( Synt,), wanIrMnjf-tAinff { Tipp, ). A targe 
evetgroon tree up to 27 m. in lujlght and 3 B m. in girth. Bari; btaok or dark 
grey with deep vertical cracks. 

It is found in the stib-HinuiJa 3 'fln tract from Nepal eastw'ards saoeading 
to 1,660 m., Klui si hills, Muuipur, Chittagong hills and upper Bacma, 

Description of the wood 

fPI. 14, 

General properties—Sapwood light greyiah-white; heartfoKHl light red 
to reddish-brown ; tnmlenrtely hard; mod^tely heavy ( ap, 0*66-0-74 air- 
dry ); straight to twistod-grainod ; medium-textured. 

G fOSS stfucniTfr—A diSiwe-pororis wood. Qrotdh rings distiiutt to indistinct, 
delmiited by darker bands of Qbious tiasuo pw cm. Port* medra-a toly laig© 
to atnalJ, immeroufi (24-^2 per mm.’ )* evenly distributed, moatly aoUiaty, 
ocuaauiudly in oblique iMim, oval 10 uiguliir, occasionally fiUod with tyloses' 
Safi twnt* tndktjnet under the hand lens. J?fjya line to very fine hardy visible 
under bond hms, aomewhat dosely spaced, evenly distribute 

Strength—See appendix I. 

Seasoning—Difficult to eeasou. For air seswning green oob veraon followed 
by sucking under eoveris reooinmenderl Kiln drying gives nmoh better rcaute. 

Katural durabUity-Not dnreble, larte for 34-65 montha in wntaot with 
tike ^und. 
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Iruect attack—Lc>^ai« liable to be attooked by Skadi nomerwtf mosam Mahl. 
(Family Curcttlionidati) amf Platifpuii indicu* Stroll. { Eknuiy Pjatyporliijlae), 
batli belonging to the order OtJleoptero. White anta elM deatroy it easily. The 
timber ieprone to the tvood rotting fungi FtwJwlowwioeiwwMurr., and P^typorm 
didtrous Fr., wlilok vau^)o liDtioy-eombeil rot and wbita rot rvepeotively. 

Preservative treatment—Heart wood refractory to treatmont, incision is 
necessary for I to 2 cm. penetratton. 

Working qualities—is easy to cut nirci saw and takes a goorl polish. It 
ia, howevert tint liked by carpeutors and saw millers because it causes irritatfon 
to hands whcii bandied. 

Supply and uses—Largo qtuurtitios are available from North Bengal and 
Assam. It is mostly used locally for house builduig arid ngricutturnl tmplc' 
meats. It hae proTerl to be an c.'roelJent wood for plywood, suitable for tea 
cbests. 

Material— 

491 Darjeeling (O'QSj, dSd Assami (O'BSh Xbirjceling (0-03 j. 
1449 Miflbmi hllta, Assam \ b-TiJ), S479 Kursvong, Bengal ( 0-50 ), 
5970 CocJiar, Asaom (i>‘74h a7Dft Buxa. Diriigal <9-74}, 6437 
Burma (0.T3), 7261 Nbwgong, Aasam f9-G5}, 7264 Knmeung, 
Bengal ( 9‘65 }, 7279 Goalpora, .4saam { 0*71 }, 7328 Jalpaiguri, 
Bengal {0*77), 73S3 Jalpaiguri, Bejigol (0*73), 7566 Komrup, 
Assam ( 0*70), 757S Kamrup, Assam ( 0«7t ), 7600 Asttam (0*70). 

7. TERKSTEOEML4 L 

Trees and sliTubs which are wwlely distributed in tropical America, Asia 
and Africa. Two species have besen reported fh>m the Indian re^oti. 

Since single sample uf T. pf.tianyiana was available for study, it was 
thought advisablo not to give a key for the separation of the speoies. How- 
evra:, the wood of T, fKitangiana is lieavier and coarser than T. japonvui. The 
pores in T* pewtngtaitn ore moderately large, while those ui T, jtrponica err 
smalt to very small, 

I. T, japonica Thunb. — pditi-hofrai, pani-jiUn f Asm. ), taunifJtan 
( Bunn.), latHoai, iap/inmt, tiaMotm { Kan. ), iieng4a-mtti ( Kh.), A targe 
tree up to 24“27 m. in lieight with a obar bole of 12-16 m. and I *5-2 m. In, 
girth. Reported to be not $o tall at high devationa. JJart brown or gre}-, 
I ’26 cm. thick, wiurty. 

The plant is found in Slkkun at 2.j9{>-2,400 m. elevation, KiuHti hllla, 
Burma «>pd Kllgiris, also in Ceylon, Sumatra, China and JaiMUi ( Brandis ), 

Descriptioii of the wood—See pa^ 94, 
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2 . T, penangiaiia Cbobr—( Bunn.). An evergreen tree, 15-24 
IQ. tn heJ^t, with a deer bote of 12 m. and 1 - 8-2* 1 m, in girth. 

It u fotuid ift thu A&djuQAtis anii TenAssGmiit iiJs>o in 3d&ta^ penimulfti 
Cochin China. 

Description of the wood—See below. 

Description of the wood 
( Tera^wemia japoftlca and T. jaenangunn ) 

[Bl. 14 . 84] 

General properties—Sapwood whitish, lieortwood refldiah hiown: mode’ 
tntdy hand ; modemtely h*av>' (ap. gr. 0*68-0■ 86air-diy); straight to slightly 
twiatod-grained: fine and even-tertneed, 

Crossstrocture—Adiffnsc-pomuflWiKKL OretrtA ring? distinct to indistinct, 
delimited by rlarhor bonds of fibioos tisanes, about 4 diigs per om. ( Desob did 
not observe growth rings in T. pfnangiana ). Pore* moderately large { In T* 
petumgiaim ) to «m^ (In 2*. japmica ), numeniua in 7. j^njtonica (over 38 per 
mm.'h hut moderately muncroiis in T. panangiana (aboot IS per mm*), 
evenly distributed, mostly solitary, oocaaionally in radial pairs, open. Sofi 
ti**i(t* indistinct under the hand Ians. .Ruy# of two size classes, brooil and fine 
the fona« visible to the eye. widely apacod. the latter barely visible under 
hand lens, fairly closely spaced ; some of the raj-s show up as fairly la^ HR«.Va 
tm radial 

The timber has not been tested for its physical properties but Gamble 
thAt it Toquiitsa eorcful 

Vsts^li ia Jot^ily used for bulMlng purpOMss tknd gcneml joinery T¥ort- 
Before World War U, it useil to be imported in Bombay and sold aa 'Java 
teak', because of its chttsp price. Tory Uttio timber from fbteats of Tn-ji. cornea 
to big timber morhets. 

Koterial— 

7. jfljBmiica - 3800 NiJgiris, Madras (0*62). 3750 Jfilgins, Madraa 
{ 0-76). ^ 

I’x petuinffiam - 7100 Burma ( O-T0). 
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14. SAFRAUIAGEAE 

A zDono-gGDfiric fjunily of trees and ehrnbe trhioh omitr iu tropica! and 
nib^tFopicoJ regions of Aida aiul Amciica, 

The famliy is not so important &om the poini of view of tunher. Four 
out of 0 iipooifs inHigenn ea tn India ofc deoit with here. 

SAUEAUJA WtLLj>. t fiAURADU ) 

1. S. griffithii Dyer—AiostpAaifUfl^ ( W-)» iy«pe«. tfOffMtn ( Kep.). A 
fibnib or a tree 4*5-6 m. in height with a clear bote of 1*5-3 m. and 30-00 cm, 
in girth, Bark grey-brown with promuiiint corky lenticels, thlr^ 

It occum in the Sikkim Himalayas from 1,200-1,600 m. and also in 
Goalpars in ARSam- 

Description of the wood—S«? page 0". 

2. S. Depavlensis DC.’— f/ajawt, ffogamJa, ffogiTta, panfara 

I Hind. ), raifndv (Jaunaar >. ifwur-Awnfl ( Lcp.), goQen (ICep. }. A small tree 
6-0 m. in height with a clear bob of 1*0-3 m. and 30-00 cm. in iliamefcar 
Bdrk reddish* bmvoi, smooth, thin. 

It is found in the Himalas*aa from tlip J umna oastwarda from 750-2, UK) nt 
olevatiDu ami in the hilte of Aasam. 

Description of the wood—Sec page 07. 

3. S. punduana Wall.—fBornio, nunirnw pittok f Burm,), dieng-ja-n^p, 

dieng-aoh khijta, diting-8oh4a j«>1 {Kh .}, aafar ( Lep.), ^fiban, mU-gegun ( Sop.)’ 
dieng-(a-kampifd, (Bj-nt. ), A small tree 9-12 m. in height, 

with a clear bole of 3*5-4*5 m. and girth 86 om,-!* 1 m. SiirJt ilark brown* 
-vertically ebit with prominent tentioete. 

It ocouis In Sikkiiti. tcrai aiul outer ralloyB, ascending up to 1.800 m. and 
in the hilhi of Asitanj and Burma. 

Description of the wood—See page 07, 

4 . S. roxb urghii Wal I .—Arm -pf«oAi, AentTunio pnnijxmh, parhotia-tenguma 

( Assn. ). BWjfrtie, namitiw, }Mtok, aAiel-lup, Ihii ttf/agan (Bunn. ), cJttjm changt, 
Chipung^angi ( Duff. ),har jir ainm 7 ,g (Caro). baR-ioi*i,^j,lutng ( Kach.). ditng- 
a«A-la-pitd ( Kh. }. mlar^kung {Lt*p.). (erpttt { Luah .), aing khrau ( Manip-). 
dtibrtt ( Muclii h aonlAfeTHirowj ( ilik.}, ( Xaga), avU 

gogun, gagtm f Xep. ). arbtng-thing (Tipp.). A small irae up to fi-12 m. in 
height with a olear bote of 3-8 m. and OO cm.-l ■ 2 m. in girth. Bark reddish 
bruwQt thin. 
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It is found in S ikkim , terai and outor Tnlie)'&, ascending to 1,200 m. eiera' 
tion^ throughout Chittagong, and in tbs MU forffili of Burma, 

Deocription of tha wood—Sea lieluw. 

Description of tha wood 

{ Saurnujd gri^Aii^ 3 s nxpa^densu^ 3 ^ punduam and S- tmimgMi J 

[PL IS, asj 

Geocrel proparlies—Wood jtillowifih to palo brown ; stiFt i Ught ( sp. gr, 
0 • aiT'dry) ; alraiglii to aUgktiy twiat^'gmined ; nicdimn fine-textumL 

Gross structure — Wood difiiiao^poruink. Grouih rinpsindifitiDotp ocoastona]- 
ly darker bonds of Sbrous tissiieB may> howeTer, givie the impression of gpijwtb 
rings. Poretf moderoidy huge to amalt, just; visible to Indi&tliiob to the eye^ 
moderatoly few to oumioroiifl ( ^30 per mm.* ), more or evisnJy dMdbuted 
mostly solitary, rarely iii mdial or oblique patrap ova!; vessel Bnca incnn- 
ttpieuous. Soft tissues indistfnet nndor hand Ieii»- Rnys raoderaticly broad to 
tine to verj'' fine, uauaUy not very dintmet to the eje^ due to very little 
dlfieroncc in coJuitr with the ground tisane, cloealy apaeodt everily distTibuted, 
radial fleelLs present Imt not pjominient. 

No infonuatjtm in available regarding the ph^idea] propeaties and working 
qualities of thetic According to Record and the timber of 

American species, its ‘"easy to cut, aawti finaly woolly, is mtiior JiaLry under the 
plane ; prulmbly not duiabJeKanelura mentions that- th# Pormoaaii spooiea 
is subject to decay* 

Uses—It is mofltiy nwfi locally. It ia suitable for interior conatTuotioci of 
minor typo. It may abo sotyo well for packing caees and the like. 

Material— 

S* ijrijiihii - 5402 Buxa { 0-4W h Kurseong ( 0-41 ). 

8. wpauIinMts - 2321 Darieeling ( 0*37 J, 

A putiduann « 5403 Bum ( 0'53 h 
5. rtKrfrHi^AiV - 3271 Ihiars (0-4® ). 

BcBLJinsRAPirv 

Gambia. J . S. A manual cl iiidiatt titnhctv, Loa£l 4 ^ i M«. R W. Ooeumiiiica 
of mphidcs m woed^. Trop. woDds^ 46^ igj6. Kaacbiia, K. AsaComilcal 
idcntificati«ttt of Farmdis3ii ^hxkIs^ TajJiaku^ t^Zi, C. R. iuui fTinlV 

Aiuttomy of dfeotylmlooA 1, Oxfidril, 1^50. MbU, J. VV. oiuJ fAiiasaoiiUi, H. Ff. MikfO- 
lU^phUr dv» liol4£A dar auf VorkoaimraiUmi Kto^iswtoa 1, l^iden, 1900 Record, 

J Ainl R VV. Timber ol tlie h“evr iVarki, New Hkvm, 1:94 j. 
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15. DIPTEROCARPACE AE 

It is ft taig0 family, oonststing of lilt f} gentra and about AoAMpaciea of smalt 
to big to vury big tioofi. Shrubs ai? raroly met withn Membois of tbia famil y 
are moetly confined to tTopjcai Asia and have T1t^ceiTtHl conddorable attention 
&oni botli Bjsteniatiste and anatomists bsoause of their oconomie importance. 
Eren then the poaittou of some of tJinae remain onoertam. Aa a roflidt^ tho 
conception of generis and epceifio limits is still undefined and the number of 
species in existence has aasnmed a speculative figure. Since its ostabtislimenC, 
Aneistroctad'us and Lophim have been removed :&om tbs fism.ilv, and the geimra 
A/ono^ and ^arguieia of jUrioo, Di<itif^rpuii of Sotith India, and fJ/ntno of 
Somoo have been aiided to it. In IS30-12, Korthnls recorded only ;t4 species, 
while De Candolle ( IS68 ) gave the figure as l£fi. Dyoi 1187-1) e.Htinialed 
and gave the figure as 170 and Brandis f lg&4 ) by acrtnal enumeratiou put the 
species as high as 335. In 1023 Meirill after certain teductions and tiaujifcrs, 
raised Brandis's figme to 37 7 . Recently Fox worthy ( 104 0 ) estimated t ho total 
number of species to be 450. But actiording to Byruingtou, mom than 2(K) 
speejes have actually been found nut during the btst sixty >'ean, and to make 
a correct estimato nf tlie total mimber of valid species in tbo family, con- 
sidorably more research would be necessary. As to the number of gonera. It 
was Heim who sununarirod the systematic asjieot of works douw before him. 
Bentham and Hooker gave 13 genera, De (Jainlolte, 14 genera, Burak, 10 
genera and Heim himself 30 genero. Later Brandis in his impctrtanl paper 
on "An enumeration of the Dipleroc<trjiaceae" published iu the Journal of the 
Linnesn Society in 1805 gave 5 tril>C!> and ID genera, In the early part of 
this ceatiiiy, Merrill made a froftlj Hurvey and recorded !7 genera. More 
recently Symington arid Foxworthy iiave shown the io(al number of ^mera 
to be 18. Desoli. wtio made a oomprehcnsjve study of the woods of Malayan 
diptenKarpa, has recogiiirod 15divifltunaorgroti]]« bawd ounnatomival features. 
In Ihugranpiiig lutdid not cotmitbr, Biofimrpttg nnd Vaieriti. MuwevOT, 

on anatomical grounds it is felt that though Symington and Deach have clarifl^l 
and radefinud some of the imstabb genera, ihcra still ramains much tr> be done 
to get a dear idea of all the getiera that the family contains. 

Ihiaiioeatpiu. which ouce comprised of as many as 32 spcoicfi. haa now 
been Tcdttced to Buob an extent by Symington and others that it eontama only 
two epecies. The mat have hemi tranafeiTod to and Shm^. Even 

tboHO two, i.o.. B, heimii King of ilalay Pemiimla and B, brettipdiohfia Thw. 
of Ceylon have been kept under aiicmaUiLn^ Ihlanocarpiu for the prasont w-itli 
the remark that these have no olatm for the namo. Similarlv Diolieantu* whi,.!. 
was eatabllBbcd by Dunn in 1930 has been transferred recently by Bole to 
Septa, This appears to be in order from anatomical point of view. Both 
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Monopi^(t*idra uid Pachynocarpiu do not havo the atotuB of genua now, and 
been rightly morgod willi Valeria and Tfdica lespectively by Symini^ton, 
SternfmopoTva has so for boon tecognJaed as a dlatinct gonuB bul it is doubt^uJ 
whotb^r it will bo able to mnitittdn Ste status as such. Airoadj sjstomatists 
hATo started plftoLug HUaittmoporus aJoug with Prom anatomloa) point 

of Tiew this appears to bo mon* probable. Sitniiarly /aoptero which was con- 
tddored bv some to be a distinDt genus has now beon put ituder S^tneo: The 
monotvpio cndonuc gonus Vater^ojiais of Soyclmilcs Jslaiid, which was prt- 
Tiouslv regarded by some authorities as distinct, is novr considered only to be 
a form of r«tervi. Another gonus PenUiemt needs carofiil mveatigation. 
The anatomical Btructnm of PmUxenie auavis and Shorea obtitea both of Biirma, 
has been fotiud to Jie TOty similar and ahuost indistinguishable. Here is a 
field of feaearoh by systematist and anatomist, to 6nd out whether these two 
spooios have enough difference to be classified as distinct species or their oharac- 
tms are so overlapping that Itunping would bo desirable. 

The distribution of dipiorocarps, though luainJy Indo-Maloj’aii. oovora 
a wide area ranging from Africa on tho west ami the Philippines and New 
Guinea in the oa-it. Foxworthy liaa given six main regions of distribution 
{ 1 ) Africa ; ( 2 ) Ceylon M3) India ( Western PeniiieuJa up to Assam )} 
I 4 ) Eastern Peninsula or Further India (iueluding Bnrma, Thailand, Indo- 
nhmi. and Tropical Chino ); { 6 ) Western Malaysia ( Malay Pemnsnla, West 
of Wallaco'e lino and the Philippine islandn ); and ( ft) Eastern Malayaia 
( Malay Pomnsula, East of Wallace's lino and up to New Guinea ). Tho world 
distribution of genera and apeciea aoconlhig to Foxworthy ts given in Table I. 

From the Table I, it will be seen that membora of the family EHpterocx^- 
paceat are now located in areas wliich are separated by many seas. Ttet 
according to some authorities, all tlicoo members wens once growing together 
on a Bingle mass of land which now stand aoattered dur to gsjological action of 
the past, How far this tiiooiy is corrset wb do not know because pakobotatiical 
data eo fat uvoUnble do not allow any such iltsfinito conduaion. All tho same 
t here are many points which come out of the table given below. For instance, 
the family is rostrietod only in tropical Asia and does not extend dtber into 
tropical Australia or Amorifia. Moreover, wrtain gpnera are remarkable for 
their wide distribution while others show very restricted distriJiutioa. Jfoiwiw 
and JfaryuMia are restricted to only Africa while Ikitma and SUm 0 n&j>onit to 
Ceylon. Agaiu Vutitia grows only in Ceylnn and Semth India. Another 
remarkable species is Foferkt eepcA«Bwr«Mi Dyer, which oeours only in Seyohetles 
ifllands. SimiJarly Drtfobalauopa is found in Malay Pfluiiumla. Su^tra and 
Borneo, while Uputta in Borneo aione. The genera which have wide distri* 
botion are mauy> particularlv 5Aofeo, ZhjJfewarpus. Uopea and Fatica, The 
distribution of is lemarkable as only one spaciw is said to grow in 

Gejion and the rest from Thailand to Borneo. 


too 
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Again di«tributiim nf apeoita within « genua ia no ieea (ntoreating, Dip- 
ttrocarpw ffimalv Blum* (D. pifttsut Boih. > octsun hnm Chitta^ng hiil 
tracFta, Andainan ialandft, Burma, Malay Prninsata, Sumatra, Java. Borneo aivJ 
up to the Philippinoe. D. gm«di^ Bianco. Iwhavea alnioat the same way. 
Ag^, OH* of the nhoreaa namely Shontt guiim ( Blmteo.) BJume covors a vwy 
wkb area at*r^ from InJo-China to Thailand to Malay Paniiwtila. Borneo 
to the Philippioee. S. Mura Roith. which wa* reported to be confined to 
South India, haa now been fourni to have a wide distribution, extending to 
Burma, Indo-China, Thatknil and Malay Pen inau ta. Among the TnHii^n apeoiea 
amitod dktribotion is to be found in t he oases of Diptwarpu* bourdiUtmi 
Brandic, i). indiev* Bed., gtobra W. & A., Shorea inmlmffgaia Boxh 

Vatma ihJicu Lhm.. and FcJtort KKriiti^nrAiana Elume, all of South India. 

Hopta *hmgkfng (Dunn) Bor is another example of vor%‘ limited distribntfoa 
in Aseam. 


T^mj I.—OMgraytie diiMbiitmi of a, ^ tptciu cj tHpUramriami 
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Fiirlliunnor^. it will be soon that the targeet ^iiera are Shoria with 131 
Dip^rocarjius with 73, Httpm, 73, Foiicar, 65, ottil Jft>ru^^, 31. Tliere 
U ahni 4 tendency for momberEi of this family to ironeiiutrate in wmitnk MaJayaia 
ivhCTe about 303, liiat is, aliout twO'lhlrd of thu total sp^^iea ixsour* However, 
tho riel)^t areas appear to bo Borneo with. 153 species, luid Malay Penjiistjlai 
a doae necond with 141, From these faets Syinington has been Jed to draw the 
ooAclusioii that probably Bonueo and the adjacent region is the original home 
or the centre of distribution of thin Family. 

It will alRo be neon iJiat the family is sfirikiiigLy tropiesL UowoFerp its 
diiftributioTi ib some what toiitricted by tilovatiiiii. In IiuJia and in tlm entire 
region from Malays Peninsula to Neiv Guinea and the PhiJjppjnos, dipterooarp 
forests occur in eomparatiTely low altitudeB and uiualJy bekw 600 m., except 
in the case of r€ibuAkt and two species of WpferwMryjTiw which reach abotn 

1500 m* or little 

The extreme nort h-eastern limit of the family which is more or less on the 
outer Fringe of the tropics i& China w-hsre one lonely species of Hop*^ in 
iCwaugtung and another one of Vaiku in Hainan. Thu north-western limit 
is ti^ohed by Shorm which at the moment is limUad to Hoshiarjvnr In 

the East Punjab. 

Dipterooarps mainly ooeur in tropical ©vargreen and well-drained rain 
foreistd. preferring more «f wil moistarw and high liTimidity. [Jsually ihny 
cannot thrive iti swampy- soil nr water-togged condition except a lew speoiea 
such as Animp$ra mnr^i^ia Korth of Malay Pemneula^ Hiplerocorjjrw^ dyeri 
Pienv of Bartna, Drijobalan^ps mpjm Becc. of Bomeo, Shorm 
Dyer of Sumatra, and Vaiim HHiUkhii Dyer of Malay Poiiinsnla. Among 
xerophytic species, Shwea rolnisk^ and 1$. talura may l>e cited as examples- 
Bo* h are oapahle of standing fires, but only sal can witlistand frmt^ 

The distribution of diptcrocarptfi at the preoeut time in said U> lie linked 
with the geological history’ of the region. Bancroft and Symington have given 
an outline of this, ba^d on their study of the present and the post flora of the 
family. Fofiail recorcb do not yot give a eompkitc picture of (joai duitribu- 
tian but it can be said without ctmtradiotinn that the faniil3'' waa in existence 
about 70 million jrars ago hi South-East Asia during the Middle Tcrtliiry 
Period. All theae iiiformation is based mainly oa the ideniificatiDii of fo&ail 
woods that have so far been atudiod. Au analyris of all resnltsof in ve^tigation 
so far carried etit by various workers shows that sunietimee In the early part 
of Tertiary' Period^ the memberK of this started apreadii^ from sume^ 

where near w-egtom Borneo. Tho process of spreading was cm all the four 
dlrwtioxu^. After reodmig Bumeo tlirough fndn^China and Thailand , its 
spread to India and Ceylon was by wuy of Bnmm and the present Bay of Ben^. 
Tlic presence uf endemic genera like Bootm and in Cojdon b 
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mM to be due to the eeperalion of the isUiid from the Iiitlien nTMT.UY, j i„ 
early PJeistooeiie. Ae reyarde the presence of fossil wnode of this fantU}' in 
Africa, two theories have been Adranecd - oae is ttiat they have reached 
Africa from South India by way ctf a iwulbeni route Uirou^* Scyohetles and 
Mailagaacar, and the other in a more northemiy route following a north-westom 
land passage whicli coimoctfl Asioric oontineiit, with Africa. In this way it is 
believed that towanls the end of thi> Tertian' Period, the family mombciB 
establifdjefl tjicjiii«>lTat in the localities thi,^^ are found at proHnit. Recent 
researches carried out in this laboratory show that i.hey have ahlftcd hitiidrods 
of miles Croxu the place they veto groa'ing 70 naillion yeam ago. 

While talking atiout the fossil woods of the family Dipttrocarpaeeae, it 
may l>o pointed out tiuu, the form-gunecft createtj by some workars requite ci^ra. 
fnl te-ezamuiation. 'Hhroo furm-genera sro in uKtsttince, viz., 
ozytoti, Dnfitbaianatyhn and Mhoreoxtft<m, each of which includes fowi] wi>ods 
whose matching with the living woods eon not be said to have boon always 
very accurate. Tlio name Diptfrvmfportjim when applied In the sense that the 
fosatl Ijelonged to the family Oipttroc^rpctcmt is the safest. Adriaability of 
uaing the other two form-gonera is qiiostionable, Baaed on our work in this 
Uboratory, we suggest that a classification somewhat on the line indicated 
in thn key for genera moluded in this book is hkely to removo the «mfu*ion 
that now exists in the classification and identification of woods of this 
family. 


Tli» mort oat»taading of tlo femily i. 

of gom cuub in nil pnno of plmt, .na at nil mosm „f granh. It in r„„ml 
m Un. ^bryo. ootyMota potiol™, otUriln, ^ yrttu, of lonvoo. So*.,, 
rooto, ^ nod ™o,l.. It .. To|y oonspiono,,. in tbn «,Hy.teg» to tbo 

scluxo-lyHigenoouji nature of ileveJfqjmunt. In the vrmnu axSb r !, 

oppou blooliod ool dno to dolw. cj-toplMoiit »,tiiro if tiJeoU.' TlJ!^!!»'«» 

«.IU wind. ...b^ntly f„,„ t|,. p.™ «.n.ta ond otto., indict, tbo phoot 
wltotowmo of ^ tot nylon, oloinonto ndn., ^ 

on. oimngod olnmt ul n ooiiconttit ipw lonordo iho porinboro ti... 
to . p«t „.«.t in Mr oltopo notobor. 

•a mony no 100 in CfpftnoMrpoo, 26-00 In I'otorf., ( UMlildto ^ ^ 

3-20 in .SW, ,3-36 in Fc^. ,^2t in 

in Pafa«^orea, and 3-20 tn iJeoiw. Rut i« n 15 

the gum canals are not usually many and may bn sumeti^^'Ts 
reapeotively. In DryotxtUtwps, min cmiala occur more at !«» • !T ^ ^ 

of tile pith but in tho rest of the fatnilv t Jicv am niramrftfJ n «i ni ilm oontni 
Of tb. pidn L. tbo „„nd«y nylnto .■.•rtto, 

Thoy inny bo •ol.Ury or in ihorl tnnpmtial gtoupa ofl-S or ri ’ 

tot typo t. n .b„r«,tom,., tot,™ of ypOnta ^ .b«^LlJIS^ 
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1q t]i6 oljvsaificatioii of n’oodfl of t.his fftnuly, Tlio Mcoiuf typo^ vluoli L>oks 
tmumAtic tu origin, oocttis iu bll tlin memben of thit family, ocoamonally include 
iog iho graifln in vbioh the Bmt type io fnmioii. Aa rogaids boriiontal canate, 
they CMHMir only in eome ahoioas. 

In the cortex, gani eanale are aaeociatet] irith leaf4raoee which are uaiiaUy 
threo in nuinhor - one apical and two lateral. In the ehaiucterLstio hiradal 
structure of the petioles, cauala are aimngeil in a aotnjawhat semt-clrcuUr 
(aahion Each jiertphora) bundle usually have one giun canal. Inside thia 
arc nf vasoular bundles, them is cither a large ociitraJ btuidJe or scneml of them 
where gum canals may be present or abseut. In raiious gcimra, the total 
nnmher of these jictlolar gum canals varies to a groat extent. An ruteninve 
study of this yariatioti Lb necessary to nndensUmd tlw affinity of djffinunt goncra. 
The result may tend to the lomova) of oonfiisioix that now exista regarding the 
genen'e poaiiJou of aonie member. Data so for avaibhle on the outer and 
innei vasaular ljumlJes are given in tho table bolnw : — 


Tabls n, —^AVin&er of ffum atnab in pelioUs of ccrfoi'n ycncra 
of DiptencafpoMae 


GenuA 


Outor vaacular 
bundles 

Central ur inner 
vascular bundles 


timm > 

7-13 

Nil or few 

Dijderocarpm 


6-llf 

1-8 

Doom 


3-11 

Nfl-l 

Drydbolamfpjf 

*** 

' 5 

m 

Hopiia 

F ■ 1 

3-5 

Kil-3 

Ptniiwm^ 


7-® 

3 

Shorta 

F * 1 

7-12 

Nil-3 or monj 

Pftrwhorta 

F-# 

5 

Nil 



4-6 and 
«-12 

( iu two arcs) 

Nil-11 

Vakrtii 


15-15 

3-7 

ViOici* 

V*P 

3-10 , 

Nil or few 


Apart from tiinbcT, the lamlij: ia of some hnxtortance from the point of 
view of olhiOT products that it gives. The mom UiwU-known of these is Borneo 
camphor which is obtained fhun the trw» of t>ryaliaUtnt>p« <ircHui<HXi Gaertn. f. 
This osmphiir rematits deiHisitcd ia the inter'CeUukr canals or pooheta along 
with tho oloorosui showing up as oolnarJess or light yellow crystals. This 
camphor which is oiystollino in the Batnral state is rare and more costly 
as oompared with the product which is obtaiuod alter wounding the treea. It 
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ia eatd that Ld the 'me of the important iu»ea of tbo Borneo campKor bad 
been, for the preserration of dead bodies of high dignitaries, ft Is aiso used as 
a substitute for true camphor i Cmtviinommwfn cum/iAom Noes aiv | Kbcnn.) 
particnilariy in China and Jaiian, where it is extensively Tued for medlcuial and 
other ptirposes. Essential oils such as dJjwntene, camphone. bomeol have been 
isolated hrom the reams or a'oo<l oils Emm Dryobtdimopa (troniaHiti Gaertn. f, 
apd gurjnnene from Dij^erocarpus Caertii. f., tubtrciibUtu Boxb. 

and others. 

Seeds of many ilipteruoar{>s are rich in oils and lata. Tlw well hnown 
fat of the trafle, kiuiwn aa tangkan'ang or Homen tallow comsa fixim i<he seeds 
of jSAonsd etpt^d Bnrok.. S. slenopfem Bunck. and others. In Eiirope, this tallow 
is used for soap umking and in the oaiulie Industry while hi South-East Aftjan 
ootmiHrOa lu^ly as food. Tins ia aLso used for ohnoolate inakiug in place of 
cocoa butter. Amongst i1k> Indian trees .VAorm Oaertn. f,, and Vnltria 

inJtcu L.. yiold fatty and starohj' seeds 

Except and .1/or^vrein ail dipterooarps prtMluce obo-rceui. ’niui 

has been taken advantage of by devoloping resin-tapping in the fnmst of many 
countries, particularly Malay Pciiuisula. Although resin is alivaya ^vesent in 
the lnsrli and wood of many, yet only a tbw iraes pimlnce raun in sudidcni 
quantity. Ainouget those tvhicli yield dam mar of muiuneroia] value are such 
genera as ifAorfn. Fahrrifi, titfpea and Itahnomrpnn. In iilataya liala7toairpus 
ktimii King (ilaniar |*i?iiah ), Ilapfji fnicmiiltm lit. f., mid hppochni 

Haiice t ilamar leuiak ). in Java am) Sumatra Shorr*! meunttri fijcinftn. and in 
India Bhorta rfjhtuUt and VaUna indicu am wiJl known for the daiuar thev 
ificld. Diptemearji spooies like D. Iu£i«rnd(dws. Z>. turbinaim and many other 
BtmiiMe and Malayan ones yield what is aurnniouly kunivn pur/uTt balsam, 
balaa balsam, and malupoAo bnisom. Their chief uves me for paints, caulking 
boats, and pieaervativefl. I.^iioally these are alec* ruporiod to be lutcd. for 
tnedlcinal purpowis. 

MethoHe of lapping have been filiown by Fox worthy in aavcral trees of 
Malay Peninsula and tiume have been adopted more or less ivlsewhsrn. Usuatlv 
a semi-circuiar cut is made through the entire bark and cambhtm and a (xirtion 
of the wood. Purl her blaxiRgs am mad i' at nUervalB to mfreah t lie reeiu- obggad 
dried portions of the imt atirfafi*. This periodical liln/ingB help the Sow of thn 
oieo-reein. In each tree a niiinbrr of such cirte are made at seveml places taking 
care that the biases or wound* ore not too closely spaced so as to damage tho 
tree* badly. CAmlett* and ooutinuous btoring.-i all round the bole Lave Bome- 
timea Jed to the girdling of t he tree* causing their ultimate death in many 
Some of the MalayaTi tr®M which are often tappod for oloo-ioflln arc A nisoptem 
thwi/tra Blunie, Boiauocarpw A«imu King, i>rs^oAtdai*ojM oWonid/olio Djw, 
5Anr« ammifwfa Dyer, S Uprasuia .Miq., mid S. pansifolia Dyer- A good 
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3 'eilcier iit lepcirtfid to pfoduce 40-50 tb. ( Approx. 18-23 k|pnN.) of flamuuir » 
ycaf, though nonually an uvorage trot" ilo«a not ppoduce moT® than 10—15 Lb. 
( approx. 5-7 Jtgms. ) aiuitialty. Id the caso of keruiog ( Diftirocarpa* ator- 
Uekinii Kiiiig ). the tappiitg la miid to bv lioiu; by making a hole in the trunk 
nnd aotiiiig fir« to it repeatedly. This may nuse tha yield initially but woiihl 
appe/ir to aliurteri the life of tho trees. 

nm leaves and L>arkK of many* dipterucorpa oontain tarniin. for oxampJe. 
DipteromrpiM turltirmiits has 7% taimhi in l>ark aiui lattvoe; D. tubt.rctdnhuit 
24% in bark ; Ilopea odorata, 14% in bark, 11 % in leaves, 13% in wood ; H. 
parnfiom, 14-28% in bark; Jikarea I'ofrastu. 0 > 1% in bark, 7% in leaves, 20% 
in y'nuug leaves, anrJ 3i% in young t wigh jiuid leaver. ODoasiniiallv bark of 
certain st>eciisj may be used for other intrtHiaes. In tJio iisise of DtyotmUiittipa 
tuwttaiica Gaoriri. f., the bark can be rensovedin largo sixes, and ^»cd for walls, 
floors, betk, and sonietimeti for making boaketa, etc. 

'rhis family plays a grvat ]iart in tho Mxmoiity of the countries of 8outh- 
ECost Asia, whore it proridee timbor in abmidant quantities: and showing con- 
aideroblfi variation in weij^il, texture, grain and colour. In fact in some 
countries the output of timber froin Ihia family is mun* than liolf of the total 
output of the forest. Ant>ther od^antagoeus point found in some of the 
meniljere of this family is that tliey grow gregoiiousty often in a pure crop. 
Thin givea ait opportunity for using uiodoiu tecliiiique in felling and extraction 
of timber at on eoonomm uoet - a pmot>ico nut always jWKiblc in tropics 
where most of Urn siwire grow in a raixtttre, 

Many of these timbers ore m good and suitable for ajwcilic purixiiitaa that 
they are wnight after in other coimtrifis. This ajiplies for sal, ffurju/i, tkiagan 
and thingtidii of Lidia, Pakistan and Burma. Tho same also applies to 5 «kiM, 
meraidi, iterttifttf, FfwrrfaHio, chenutil of Malay Peninsula and tfeuiff, chan, kmbak 
of Thailand ; and laipvr of BoniEo and Ilian of the Fltiiippmcs. Though 

tnajurity of the timbers arc iLon^uTitamentai, ihero arc a few which are hand¬ 
some and rosemble lualusgony. Tbia has led to calUiig oome iliptcrocarp 
woods of the Philippine Islands os Philippine mahogimy. To avoid confuaimi 
in the trade sucli a practice should not bo encouraged. 

Tho timbers ate mainly used for all types of ooiistritotioiial a^ork due to 
high strength prtiperlies and natural dtiiabiUty. Some strong, heavy and, 
dniable timbers like S^orsa, f/opea. Balanwftrptta are aoitabte far railway 
sleepers, bridges and wharf oonatruotion, hoaY>' etnioturai work, rafters, beams, 
poete, poles, joints, boat buiJdiiig, dug-oute and piles. Timbere not so hard 
and heavy ore used for a variety of pnrpoaee such os houw-buUding, doom and 
windows, framuigs. carriage and wagon btulding, rough fiimitncv, carts, wells, 
tool handles, ploughs and many others. The softer and moderately heavy 
timbers espooially shoreaa of the Malay Poninsula and othem ore very good 
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for light and tiBudBome furuitiiM, oubmota. boarding, iutorior joincrv and 
fmkhinga, shop fittings, pantiliuig. jiacldng <‘4Mes, vijneors and {dyvnod, Manmti 
b reported to be uiswi foi organ pipes arul Dbiiidsa cofiin«. Shorm bradeolcita 
IB reported to be suitable for -Bcooden barreb fur |ui1id oil, irhde Shor^a httitUm 
baa been need in the mines for its good vie&riug ititiilitbe. In aliwt the woods 
of this family show a great range of ^’arbtifiii In anatomical struotute and 
physical proper!ios, thus making thum suitable for many purposaa. Aotual 
uBes to which timbers of this famUy are put throughout the ooimtriiBA whore 
they grow arc far too taimy to bo eitumo rated here. 

Some attempts liavc heon made to grade timbeni of this family with a 
view to ensuritig quality for tlie users whether at homo or ah mad. This very 
foot indicates the importance atid the usttfuluees i>f the timbers of this family 
in tlio world murket. 

From anstottiical point of view I he woods of this family have aomo oliarac- 
toriatio KtTucture. The most imiwriaut diagnostic feature of tho family is the 
OQottrreuoe of votiicaJ gum eaiialj except in Monott* and l/urfvcsia. Tho 
prevalence of gum or rosin is also respoieubJo for imparting reainoiis odemr to 
many of the iroods. The gum cmiuUs ni many timbere are often filled with 
wbitbh dejMisiis which make them conupiouutts. Various shades of colour, 
ranging from whitbli-groy or grey, bniwn, or ydluwislL-hnjwn, pink, reddish- 
brown to rod. characterieo the woods. Some of them are decidedly IuBtroUB 
and show good figure, or rthboa-gnun effect while man.>- others look very drab 
and dttlL In texturo atiio th^ show a great variation. 

tiTOwi,h rings are iadietinct in most tiiidwre so much so that the counting 
of growth mark* is not feueihle. Tlieit* are a few nxcepfioiw no doubt, but in 
euch COMM the reliiibiUty may not bo very high unless ehoched under the miom- 
eoope. Pores are very variable in stao, very largo and distinct to tJto eye to very 
small and not visible at alt: tyloaea are somotimo* veiy characterMtio and in 
aevoral timlmrs alimsit compUitoly fill up the [mre cavity making such tlmbere 
notr amenable to any preservative treatment. Soft tissura are ootispiimoufl in 
many of the timbers as diffnw to irregular roticulum to vaaicenlric ty|io. The 
latter may be abnutiant round the pore* and form many patfoma dko a thfo 
sheath, oonspicuows to inoonapicuoiw eyelet, or wing-like to aliform, to eon- 
fluent OS thin layera linking up vesaels. Tho wood fibres in hard and heavy 
timbers are usually small in diameter with thick Mralk while in soft woods 
fairly large in dinmetor and thin-waUwl. Gitm oomda of ih« vertical type mav 
be aoUtary or iu abort, tangmituil ares nml more or lass in cowcentric liamla' 
Radial giun canib are present only in eomq ehoreas ( Bidutm section of *VtoreH 1 
but thla has not been obwrved in any Shorta from ludiu. Rays vow varia 
hie in width. They may be broail and very deep in anmo. whiio in othere 
modereiely fine to fine and .hallow in dup,b Rippi^ ^ 
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nuijofity of ihn woods and qtity id few ifpeeie^ Ube Balanoc^rpus, Hopm, and 
Shart^Sr may bo proaent iDCally** 

Thfl fianuly is reproaoDtod in t.ho IndidJi cegiou by abont 10 ganora niid 
50 Apocrie^ ft i8 not alwaj'fi pi>mbl& to distin^uisb all the gotiera unde^ the 
hand hm. They can, hawwvor, bo itepamted m given below 

Key to the genera 

I . Uom oauale alwa>n6 preemii in abort towb, oflen bmkmi 
but uniformly durtributad all oyer the wood p.* 2 

I. Onm oanals abeont, or wbeti jnee^nt iiadaUj in long 
couoentrie bands rather inogiilady dietfibutod 5 

2. Gutn uaualty solitary I mintitOp appealing lihe 

white dote ... H 

2. Gom canals raroly Military, moetJy in aliort tangen¬ 
tial gmupsp 2“8 or mere. Wood brown to 

mddish-brown^ ol^n with reoinDtiB odoiir ; coozbo- 
toxtnrodp duEl a.. Diplenocarpu^ 

3. Wood white or yeltowiflli to gmjTudi'brown : soft to 
moderately soft, moderately heavy, rather eoarso- 
textnred „* *-# 4 

3, Wood brown to roddiah^broivn or groy^ heavy to vott 

heavy, rather fine-teictured roliAi 

4. Pores moderately large, mostly Military, Soft 
tissue abundant^ mainly diffuse. Gum oanals 
rather scanty ... ... n,, Anitorpi^ra 

4. Pores small, oftou in pairs or oinsiorK of 2-5< eome' 
times arrangtid lu oblique rerwa. Soft tLasuea not 
prafii»e, iieually dbitinet luund the pares or pore 
groups. Gum canats numerouii ... ... ViMieria 

fi. Ripple marks proeent ... Balajtmxrpus, 

Sopea in part. 

B* Ripple marks absent ... i.- 0 

Pores fairly largo to targe, usually dMiuct to the 
ejB. Wood ratlmr coanw tost ii rod ... 8 

6. Fores ^mall to e^tromely smalJ, uuliitinot to the 
Wood rather fine-teKturod ... 7 

• Sfonw fecitu^wtUdi ww iMallj Tiilbb endar thjf rakrwropa Imvw liJiijjMilKiii# in kkrfitillfiatkiti 

^ jud amizKtkn nm( I ) o I'# km bm wiwd ( | aJiil ocu^tiioii*^ 

hl^h And knr otW in the mjr rmnpot^i^ all (tnfluiling and j, 

( i) CrifUaU in cq^ wmt^Unim boat n-portal m P^fd^tlbns, Prmnttmt 

wi fiinirai Util l6 rmj» Pt mhiemt^ Ihpm *tid d«rwiA» 

u« fekb kantrn bo tKvnt in Ot;4ykk^umt Ihp^trt^rpv, OrifoW™^ ud ixftia 
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T* Soft tiseuw moctly apotracWt, diffiiMi or 

irr^pilar net work. Pons ntosMy open, eeldom fonn 

oblique gnnipinge ... ^ojwa in port 

( Hard ), 

7. Soft moeUy pamniche&l, vAeiwumo or alifonn. 

Por^ Q^«m atton-oblique grouping ... Balanocarptis, 

Dwtkafjtugf 

Hopea in pan 
( Very hard ). 

B. Soft trasuee mostly fomung fuominent eye-Jete 
foTUid tho pores, Porea not plugged with tylosoe. 

Wood modorattiU' hoary. luBtreus ... PnmeiWrea, 

Sfuma in |)ort 
( JlCoderatoly 
luvrd ), 

8. Soft tiastms abundant, vasicontric and diftuso 
arrangemont pronunem, Pann often plugged 
with tyloHs. Wood heavy to vary heaTy, not 

■*» "• -. Pentaefne, 

Shorta* in part 
( Hard), 
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1. AWIBOPTERA Kobth, 

Tho eoniw Aniioplm oontaUui abrnil 32 jipodw, whkh are widely dia- 
tributod etarting from Chittagong. East Pakistan on the west and spreading 
up to Now Guinea in the Paoido. Tlie largest number of apeoies. however, 
oeonre in the Btalay Peninsula, Sumatra and Borneo. The gentie conaists of 
moderately to very bwgihslKKl trees up to 4 fl m.. high, found in the evorgreeti 
as well as the dooidnoiie fopeate. It grows from jjea-levql to 850 m. elevation 
The foaaU rocords show that mombers of the gmuiu were growing over muob 
more extensive area than they do now. The two spedss now growing in the 
Indian region are eonfinod to Chittagong and Burma while during Middle 
Tertiary, some anisoptoiaB foinuKl forests in West Bengal { ftanigutti } and 
O&ro fiillfl. 

Like other dipterooaips, the gum duets a™ present in all its parts e g root 
atom, petiole, leaf and flower. In the wood they a™ widely .liapeiwjd eithn^ 
singly or in concentric rows. Tho timber is iight coloured, from yellowi^i- 
grey to ysliow-brown to even loso.jwi. The oomnuiTcial uses of the timber 
is not so mttenstve os it shculd bo beemuwf of its goo<l quality and tlm large siue 
in which it is available. 'Fho trecM yeild also a dammar which, iujwuver at 
present h&9 no eonunerdii] vmlm. ' * 
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'Fhe Indian n^toii hoji only two npecioA oAmoly A. Monga and A. 
Anatotnumlly wooda of tlutflO aru oftnii iiullatiTiguiBliAtili) hmt ocidUtlpnaJiy oan 
mriarntprl by tha followiiig ttlinraotars ;— 

1. Wood pale j'pIIdw to Ugbt ynUovr bniwif to brown > 

SittgJe gam dncto more fmptently virihle to tb<!’ eyn, 
easy t<t s^iot with a Jena j white deposits mostly dll 
up the gum ducts. Raya moatiy broad, Rna rays 
[ncunspiciioua niul loaa common in hotwoen ilte 
broad rays ... ... ... A.obUmga 

£■ Wood yettowinh to browu, ocosaionaily roaa-red. Gum 
ducts single, smiUl, usuatiy not conspicuouii to tho 
eyn, viaiblo only imder Isna with care ; white deposit« 
not prnmiiwnt. Rays broad and fine, tho bttor frO’ 
qoently present in between t.hs bFroad ones .,, .4. ^phtila 

1. A. qbJongs l>yer, Ryti. Shorm nervosiv Kun—ksbu. — Well tnown m 
Ualaya as mflnwtww or m^rsotro terbak ; kttbttn, htban-hok, kabanwt i Burra. ). 
A large, usually’ decidnoiu tree with white dowers. 30 r-o 40 m. or more in 
hol^t. 3-0 m. in gjrth. fireqaenlly buttressed, with a el«u- bob of thn fissmod 
scaly type similar to rtomo of tho tipneies of d'Jionvt. In Malay Peninsula it grows 
in d'dltTno-bamboo foreete and is often assouiatoil with Bhorea tolum. ^rt 
yellowish-grey to dal) groy'-hrown, often wUh gummy exudation; iimor barb 
laminat«<l, oonsistuig of layon of light and dark brown tbanaa. thick. 

It occurs w Bomi-avcrgiroen atKl deciduous forosta front Arokan to Uerguj, 
Victoria point ( Burma ) at low altitudes. Also grows in Malay Panimufa. 

Description of the wood—^6 below. 

2. A. scaphuU Pierie. Syn. A. glabrn Kurr ; A. thurify Blumo, T'rtfwo 
scopAuJo Dyer, Scaphuto glabra Parker, Bop&t soaphnUa Roxb.—kaunghmu, 
onno well known as mAsoal wood. Boitam ( Bong. ), baungkmu, tanng«agttii\g 
(Burm.}, mwsaicti gajtth ( MaUya ). A very large IiFou, 3(M(I m. in height, 
8-4*6 m. or more in girth, straight bob, oftan biittresaod. ifort greyish, with 
white to gieyish-hrown patches, peeling off in irrogutar dakes. fairly imooth, 
rather thick, about 2 cm. thick. The tree yieldn a gttm but ito regular tapping 
is done. 

It oocum in evergreitn and ecmi-ev otgreeii fonete up to OOO m. above sea- 
bvel, from Chittagong southwr rde, lower Burtuu, Tiutilaiid to Malay FotiiiusaU. 

Description of the wood. — See b&bw. 

Description of the wood 
( Aniaopiera tJIAefaga. and A. empAtuhk ) 

{ PI 15 , 80-89 i 

General properties—Sapwood and heart wood indietinguiBhablo in freshly 
foiled loga but after agoing the aapwood region ( 6—11> om-} may be deinaroatod 
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from tbe heart^rood itma duu to cUwwIoiratioti; wood pab yoUow to browniah' 
jrallow tunung brown to <K!ic!saioiwll>' dark pmkbh brown or roae<red with 
ago ; soft m motbratoly bard ; light ti> moderately heavy t ap. gr, O-BI-OOT 
air-diy ) ; usuaUy odour)oj» Imt ewmotiinDs iiavo a slight ruamoua amelt in Ireali 
matoriab; sttaight to intorlockpd-grained : coarse-toatnradt 

Gross structure—A difi'tiae-pOTOUB wood. Growth rings usually indistinet, 
but occaeioually limit growth marks formed by darker oolourod fibroiVH tiaKUo 
may l>o bood, whioh may or may not 1» annual rings. Pons largo to 
usually HtnoUer in A. fcaphnla. few to motlemtely uumerous 14-lB per mm*.), 
mote or lass uniformly distrihuted, oocasionalJy aligned in oblique linee, aoUtary 
or in radial mulUploe uf ^-a, round to oval mostly open but aometimea tilled 
with tyioses; vesso] linos conspicuous. Sofl tbcaes distinot only under ben ' l 
lens, abundant, difFusa to diffuse aggregate forming a sort of network with Iho 
rays ; as a rule inoonspiouous round tho pores but distinct in the xone of tan- 
geutially arratigwi gum dncb- Bags brood to fine, the former visible to the 
eye and tlie latter visible only under leas, not elotoly spaootl evenly distributed ; 
in A. scopkulo, tho broader rays oro usually proportlonatoly more Ilian in 
A. obtottga ; radial tiocks eompbuous in Imth, Gum Jtrcissmall to veiy a nial l, 
appear as white epecks to tho naked ay's, distinct nndor hand Jons, fairly 
untnerons and uniformiy distributod in A, cbiooffa but fowor and imigularly 
artangecl and oftoii liable to lie overlooked in A. staphul/j ; mostly eotitary, 
occasionally in groups of 2 or more or in long tangential bands filled with whitish 
deposits; depnsite rather incouspionous in A. scaphula but conspicuous in 
A, obUmgo. the ducts ooeily Wsibte on the longitudmal Btirfaou as aliort or tnng 
white lines, PUkjleeht (wctoionally present, appearinga» small whitish patohee. 

Strength—A . stapkitla has been tostod for strongih. For strength figmos 
sea appendix L 

Seasoning—d. fttilojtga Is reported to dry very slowly without developing 
.serious defeats; slight warjung and surfaoo cliecking may, however, occur. 
A, scaphvla is reported to lie a semi-rofraetoty to non-nfractoty timber; qniflk 
conversion and esasuiiliig is desirabb. Wlitm fully seasoned the timbor is 
reported to rotaiu its shafw well and thus considerably improves ite economio 
value. 

Ifatural durability—Not durable ouhatde, but fairly durable under cover 
and in contact with water. Oravej'anl teste at Dehra Dun showed that 
A. scaphula lasts for 22 to 53 months. 

Insect and fungus attack—The aapwood of round ami converted timber 
of A. scaphula is liaUe to be attacked by £frierofwtf<n/cA«j WatorlL 

1 Pam. Bostrychidae. Order CDleopteia ). Attook by powder-post bottle end 
dry-wood In A. obtoaga has also been raported- Tho timber is sue- 

Ewrptibb to staining and di^Iomt toit 
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Pruervative treatment—-4, o^teru/a growing in Malaya i? reported to be 
iliffiouil to treatmsni. No Informaiion £a avaikbla for A. but it 

may not be xvry diffioult to treat with preeorTHtivee. 

Workiog qualities — -Easy to ^'oik and linislifH usually to a huaiiiJUs emooch 
Muiffwo except wlien toe taneli twistod-graUiml, Somatimea praaeuoo of siliea 
has a dulling eSWt on sawa. 

Supply and uses—Limitad supplies are available &oni CMttagottg and 
Burma. A. *capkula bt moro oommoti tbau A. obtonga. Originally it aaa 
used far making oanoes by scooping out brgo tmnka aud for dug-outa and boat 
building. It is also suitable for obeap fumituro, packing casee. light boxes, 
cup hoatilSt planking, etc. In Malaya, largo buttresses are used for making 
(laiiti for washing Uu- Being a feat-urelesii wood, ooxee usarl to l>e imported by 
U.K. for giving diShreut artificial finish. 

Material— 

A. oUonifa - Gd7& Burma | 0 07 ), ilAKli Burma { O* W ), Burma 
( O'04 Sg&O Burma ( 0 fiS |. 

j1. KUphuht - 0071 Thauugyin, Burma (0>05), filDO Toungoo, 
Burma f 0-02 1, fiS30 K. Arakim. Bumia ^O dJ ), 0.^35 Bunua 

(0>e2], tiS54llunna (0-02), BS^O Burma (0-53). fl&Sl Burma 

( 0'5S )• Burma ( O' 63 ), 6883 Burma { O'CO ), 8025 Burma 

( 0’5S ), 6935 Burma ( 0<51 ), 6084 Burma {Cl‘61 ), T3TD Chitta¬ 

gong ( O'fll ), 


2, BALANOCAKPUS BjSbo. 

Balanoearpiu was origmoU^’’ founded by Boddome on two South Indian 
trees, B. niilis an<l B. ttwa, liaving wingfees fntJte, Since then about 20 
species have boon referred to it from the Liclti-Matayan Tegicn. Rewntly 
Symington has romovod all the species to Uopca and Sh^rtu except. B. hemii 
King of Malay Poiiinsula and B. biKDipiiiat&ris Thw . of Ceylon. Indian spooios 
of B. tditu lias been placed by him under ITopta of Euhepea group. On 
anatomical grounds thie change appeare to bo in order. Very reoently Bole 
h e's ohangod B. titUif to Bopca tuitig ( Bcdd. ) Bole Comb. Jfov., but has letainod 
B, eroMt as nuoh due to its eo-oalled similarity to B. keimii King. B. «raM was, 
however, not available to w for anatomical stUiiy. 

B. utUis Bedd. [ Hopea utilis ( Bodd, ) Bole ]—fenrun kongu ( Tam .} ; soma 
t ipina itlffft known as bhek iowju, A iaigs evergreen tree with straight, clear 
bole of lS-24 m. and I 8-^4-8 m. in giitli. Bark of young trees amooth mid 
dark brown in colour, often with greyish patetus. 
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Limitod in distribution to Uio Tiunovoiiy Diatrint of bladras fnim S(H)- 
850 01 . dtovMiuii, ofltiii growing on EiiU rides oloso to riTom ; aai<l (o gwr aLmi 
in TrAvAncuie. 


Description of the wood 
[PL 15 , 90 ; PI. li, 91 ] 

General properties—Sapwoud white to yallowiah-wbito ; heartwood light 
tfp dark yolU>wtah'bruwn, often tnming roddish-bniwn with ng@ : very hard to 
oxtromoly hard ; very ho&ty ( ep. gr. L ’ 00-1 ■! 3 air-dry); nlwayn Lntorloohod- 
grrined, showing as broad bands longitiidiiially ; fine to vary finO'toxtuiwi with 
H smooth fool. 

Gross structure — A difftteo-puroue wwd^ Grottih rings indistinct to eoms- 
what distinot, deli mi tod either by fine lines of {xtreiioh^tiia or by Sbroue tiasuo 
with scanty or no pores, 4-8 por om. t'nrcs extreniely email, visibie only ujidor 
Ions, outl'uum of |>or(w not alwayti diiitinot, very numerowe, mthor niwrenty 
arrangod usually in email groups at places, often arranged in akort, radial or 
ol>ttquo otuuna and sometimoH in a xig'zog fashion, also uditaiy, round to oval, 
iUlod with tyloaea partially or iwnijilutely ; yellow to orauge-brtnvn deporite 
sometimes present; vtwetd lines fine. So^ (i«*hw vigibki only nndor tens, 
usually' appearing as thin «hite layer round tko vesaol groups, also tu wiitg- 
liko proieotious; occasional ly iliffiiso. in short fine linos in l?etwBan the mys, 
and at places in fine otnieeiitrlv lines at some intervale. Itays fine, distinct 
under lens, obeolj- spaced, urungo-hrowri depomte instrfo the ray oena of ton 
iioon oil tho tangential surface ; iiioouiipicuuiia ray-atriks oji the radial Hurfaoe 
jiotieoalde. 0 am duets pmacut, but duo to vet^- amaJJ siaa not easiiy diBoomibb. 
lutbor invgularly flistributed in oonceutrio lines, occasioiudly may abo iio 
present in abort tangential tinea ; yeUowiBh-whtte deposits often till up the duote 
and when mouftenod wjtli wator thei r viaihility ia assured. Jtipptf mttrke absent 
to famtlj' vUiltb, in hojjw apuviinmia may lie locally dietinct, 26-3h per om. 

Strength —Sen appendix I. 

Seasoning—^urfooo crackliig iiuite oonmion, tfometimes uovoro ; may abo 
warp anti develop lieart sliokee. Grooin ooavcTrion and close staclmig are m- 
ooni mended for effiolont air-aoaaoning, 

Natural dumhiJiky.—Said to be duiablo. 

Insect attack—MalajTHi timbers ore reported to be attookod by pin-hob 
Imrere and CumiUomid bettloe ( Poxworthy j. 

Working qualities—A tough wood, difTicult to saw and wurt with hand. 
Difficult to plain to a amnoth aarfaoa due to Lnterkmhed fibres. 

Supply and uses—Limited mpply b available from Kaniiikatty. Kodamadi 
and Rudivarri foiwu of 'nnnevnily ; may be availabb frem Travaneore forwte 
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abo< L^sed for pests, be^kim, rafCers and planks ; as a cunstruotiouaJ wood 
has tdoa) importanos. 

Material— 

Sl6tt TinnsvoUy, Madras ( 1 ’ 13 ), 62(Ki Kodamady (1-04). 7173 
Tiimsvaliy, Madras ( 1 no !. 7326 Titmavwlly, Madias (1 03 1, 


3. DTOnCARPUS Dunn 

Tlio genun Dictiearpua was establishofi by Dunn to aoconmiodato a singls 
species collected by him i»ni South India. It is said to be close to 
BalanocarpiM but distiuguiahed from the Utter by the presence of two winged 
aepala. Recently Bole, has pointed out that Diolicarptt^ barryi and J^nUno- 
carpiut ate synonymous bwause in both the cases winged and wingless 
fruits may be develo]^ iit the same tree. Based on the aimiUiity of fruitii, 
he has, theiefore, combined Bnlanocttrpiv ntiH» and Dioticafpws under fTopeo 
and named these trees as Hopea iitilis ( Bedd. } Bole Comb. Ifov. Anatimooal 
study of the secondary xylem also shows that it Is similar to hopoas. It is 
reported that 0, berry* shoots in Kew herbariuin has been Jabeilsd by Hutchinson 
as '‘Sopea’\ Paiker w'ss of the opinion that 0. borrpi Dunn is a hybrid be¬ 
tween BtUitnocarpv* vHli* and Uttpea parviflom. 

D. barryi Dunn { Hopes. utiLis ( Bedd.) Bole ] —Alargo tree about 30 m. 
hi gh of the evergreeu forests of Tuinerelly. Madias. 

Description of the wood 

[PL Id. 03] 

Genera] properties—iJapwood and hoartwood fairly distinct. Sapwood 
grev to yollowish-grey, heartwood hpown to reddish-brown sometimes with 
a yellow east: moistrnihig tlw out end niirUce and letting it dry malms it diriy 
yellow like some hopesa i very hord ; very heavy (sp.gr. 1 ‘(H] air-diy); inter- 
U»ked-grained ; fioe-toxtured. 

Gross structure—A diffuse-porous wood. Qroisth rings indistinct to 
frirly dietinot, dolimited by narrow hands of eoR tiasno or ffbious tissue with 
scantV pores, about 7 per cm. Pww extremely small visible only undor lens 
but even Uien the outlinea not always distinct, very numerous, rather un¬ 
evenly distributed, usually in small groups which some time join anil form an 
ohliqno or zig-zag pattern, also solitary, n>nndish r lyloees often fill ap the pore 
carity ; voagel linos fine. BofI iissim ( a ) varicontrio, forming a halo or eyelet 
eomotimes extending sideways eliheF tangentially or obliquely and connectiing 
veseel groups, { b ) apotracheal parenchyma looiilly oonapLcaoue as short or long 
whito tangontiftl Unoa across the rays and also os fine eonoontrie lines, ainiu]- 
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Ating growth mArka. Gvm itieta mmuto, in oonoontrio tm«. my irngulnrly 
distiibuted, i^metimm may not i» prasont in wide amaa of a d ifl g ; yaliowiah- 
whitA gam o^n fill up tho dnots, Rat/g distinct under lens, rathar okaely 
spaced. Ripple marks net obsorrad. 

Physical uml meohatiicaJ properties, and uses am ^eiy BimilftF to those 
of TrHlian Balanca^pv^ and JJt^pea. 

Material— 

7226 Tinnevelh^ Madras f I UU ), 8, 91, 


+- DIPTEBOCAEPUS Gahbtx, t. 


The genus JHpItnxatpHs indudes about 80 species, which gmw mainly 
in the Indo-MalAyon region, having maximum dovdopment in Borneo, Malara 
Peninsula and Sumaim. Tiie range of its distribution is from South India 
and Ceylon ui the wed to Philqipinos in (ho east, About 13 species gtowr in 
the Indian Zone (Andamans, Burma, Ceylon, India and Pakistan h All ate 
large to very large trees with clear and waU shaped boles, and whotoTcr they 
occur form a potontinl source of eomworcial timber. Local names like p«riu’n 
til India. lA < enp I and kanyin in Burma, and kertiiny in the Malav Peninsula 
have almoat booomo generic etpiivalonU of DiptAramrpus woods in the trade ' 
also sometimes oalleit penn tewrf in Bombay and Karachi markets SonJ 
si«®itH may pmfor to grow gragariouidy wliija others mar bo widoly distributed 
or locally reetrietod. According to some observers epeoins 

hybridizes freoly among tKomsolves and produce natural bj-brids M\ trees 
a™ reiimoua and yield to some esUmt an oWic^in which is'sometimes visibto 
on the end suriaco of froshly-felled tmes. Oleo-rcBin from several snedoe has 
modioiii&l proportiw, ^ 


l-he only focad i^id from India is DiptetocarporpUm cAeurfAwrit found 
ui the north-east of Assam betwoon Marghcrifa and Xaharlratva and 
carptxtyJon. rnrfiewm from tho Tertiary of South .^rcot, Jladras.* Diptrro^^ 
fossUa have also boon ro|iorted from Java by Proiffer and Van Hotirii. 

n /’ ^ ^ Uoujderm Turn® 

I?. l^que-twrhra. Guryun (Andaman,, India), hmyin. tcanmn. 

Aya. Anyaiap-Aotmap, ,»n,VAae ( Burm. j. Wr«, (Malawi 

maiyar^ (’rhatlaud ); also known as ponn w.hkI. A targe to very krmy mJ’ 

r^mT ZhV"^i ‘'’f M ® *" < «ur*inmm record 

6*1 m ) with onp, clear, eylmdmal bole of about ai .go m. lavish 

^ooth. thuu It « used os a tome and depurative and also in rhouTS* 
EcaimUal ml m a roam oontanung crystailine acid. “-h-uuh. 


It omurs hi the evotgroirt, nmist foroata of fUmth Tinnerah 

Bu™», ThniM, M,^Cbi.., .U.U,- P„du.pl., 
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in iho Cftloatta BotAnioat gantet in ISW* Trws loot very dmibr to D. (w* 
5t?faxlziii wiili u^hiuh it gronr^ in a misad fofost. 

Description of tlue wood—See page 117^ 

D. baudii Eorth Sya. D* dup&rreanw Piflim, D, King— 

stujim. 5rnn/K, ( Bunn.}. A largo woU-ahnpod troe* 2^30 m* high, 

and I - - 7 tn« in girt b. Bark pole eolanrodp gmootin 

It id distributed in the oTergroen forests of Burriia ospoeialiy Bassoin, 
Insein, Tavoy atid Mergui. Alw occurs in Si inm trft^ Tliailand. Malay Peninfluln, 
Cauibodln and Coctuii-nhiim. Sonietimea asaociated witb D* trees 

tn ibe Tena^uomn fbrost^^ Burma. 

Dcdcription of the wood—Soo page 1 IT. 

3 . D. bourdillofiii Brandis— Charedi^ angili^ knranffUi (Mid. ), 
kar^njiti | Tam. ). A lofty ovorg^wn ircio aisnit 46 in. bi ho^t and 1-1*5 m. 
in diameter, straight boJod vriih Ugki colomod bark. Tho tree yields rosin 
bnt HD i^gutar flipping is done. 

It is distributed in evergreen foro^te of central and nartfa Travancoro at 
low altitude and also in Motabar. 

Description of the wood—Seo page in. 

D. cQ^atiis (Jaerin. SyiL D. mUter Buoh; D. tnedbru Heneii Z>. 
ariocarpif<dim Korre, D. pomo?ftie ffeim.—furian. Dulia ^urjan { E. 
Pakistan ), kfinhinni ( Butui. ), k^ruing ^kit ( Malaya ). A largo deciduous 
tree. 24-32 ni. in height and 2-3 m. in girth. Hark dark grey, mthar roughp 
flaking aS IrrogulBrly ; inner Iwuk light liruviTiiiih-j'ellow* Thi? tre« yintdia resin 
when blas&Oil or bural^ Tlie re^n En said to be used for tiloers. 

It oocure fmoi South Trppormli to Lower Burmai Andamans, Thailand, 
IndiO^Jhina and Malaya. 

Description of the wood—See page 117. 

5- D. dyeri Pierro ox Dy Laness—prurfiD. KetuiT^ftim ( Malaya }p A 
large troo 30-37 in. In hoight, S ■ 4r^3>7 m. in girth with smooth 5flrA% Aooording 
tn SjTuington. it in a xerophyt.ic Burmese specius. En Malays, it b tapped 
(m oiL 

It Dcouna ill Burma, liido-China, lltaiiand and Malay Pemnsulai 

Description of the wood—Soo pago 117, 

6 . D^ grandlfloruj Blanoo. Syn. D. Hook, f-, J>. gri£!ihii 

Miq.p £>. pUryc^Miltfic Sobeflor^BuriuL Ourjan ( Andamann 
( Bunn. }p keruing bdimbinff { Malaya ), abo tnowTi afl li>tig“lijaf giir]arL A 
largo to vary large tree 30^6 m- high, 2-4 m. or even more in girth. Bark 
light groj' to (prey, often peeling off in flakes. 
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\\ldftly distributed &om the Amlamans utd HurtuA to the PhiUppiuM m 
the eTOrgreen forest up to OOh Qt. elemtion. 

Description of the wood—See page I H. 

7. D^ indicus Bedd. SyUi f>. furAtfl^rtiu Dyer in part—|pirj»n. Wood 
oU tree of Malabur. fol-fca, Jbuiupayinj, isiiZjtnnr, ibuj'pejfon, veUaint ( MaL 
y^nntttutm (Goorg h {Mi)wMnni.pa, chaUam, Jhutna, enwtmam, 

vdia, kallone ( Kan.), ennei, £Hn«2/ ( Tam. ). A lofty tree up to 37 m. or more 
high and 3’ 7 m. or over in girth ; clear bole 18-51 m. eyimdriDal. Bart pale, 
smooth, deeply oraoked, S nun. tliiek. The troe yiebls sweet Jimnlling oleo- 
resiu on tapping and thiB is said to be used for rheiiiuatism. 

It is distributed in the evergreen forests of Western Ghats :&ouL Korih 
Kanam southwanhi. Malabar and Travail van. COmnmn in South Kanara at 
the foot cif the hilts and at an iilefation up to m. especially in South Tra- 
Tuuiore. 

Description O'! thr wood—See page I I T, 

a. D. kerrii King— «urisn. JCanptn ni .kanyin pt/an { Bunn, ). In Malay 
PetiiiiHula vaUMi ir«rtttnp gottdvi. A very laigo tree 24-35 m. in hmgtit and 
l-S-3-7 m. in girth. Bark dark grey, pooling off in hakes; when tapped 
yields an oil. 

It is distributed in South Aintamaiw, Burma (near Kok>-pin. Mergui), 
Aieo grows in Thailand, Malay Poninsnla aud the l'liilippiiu)«. 

DeficriptLoii of the wood—Soo pago ] IT. 

9. D. macrocarpus VoHiH»,—hoUDu*. A!o?n?(E;, kif/lfwiy 4 Asm. >. kmiyta 
( Burm.). A verj' loige deciduous trot* up \u ifi ut, in Iteight mid 3-7-11 m. 
in ; clear hole abmii 30 tu. This was ]uevitmiily nmfuHed wUh />. piiosus 
Roxb. Bari ligiit grey to (lalu blukli-groy towanis the outsiilo. re<ldish-brown 
inside, turning ynllowiBh near cambinm, aninoth. 

It rogenerates well in the forrot aud natural regeneration has iww n noticed 
in 22-yionr old plaiiUtion. It is rather slow growhig te start with but gmws 
rapidly 

It is distributed in SiNagat. Lakhinipur, xN'aga hllle in .Assam ; IWergui 
lUid TenaeMrim m Burmii. 

Description of the wocmI—S ee fiAge in 

10. 0, cbturifoUus Tey-nm. ex .Miq, Sya. D. vesUhtu Wall, ex thmr 
D. punctvlmw, Pierm-iiurt^i. /«, inbo, iyiujdsffot { Burra.), l^rviny Mudud 
( Malaya). A mfi-lium-siEed Ut fairly brge deciduous tree, 8-24 m high 
about 1 to 1*8 ni. girth, \toh cyUndricei and long Burk rough, fiastimd’ 
tluokp very sjmitifcr to I}* iubrjrc^itoiii^. 
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It grow!^ grogaricmsly tikoD, Inbtftfdaim m the lower hiJ] foToata of BurmA 
np to 000 m. ftbovo 30 a4oto 1 t r! 90 in Coohiii-Ctiiiia, Thailfttiil aiid Mislay 
Poninmb. 

Description of the wood—Sow bolow. 

II. D. pilo3ii5 Roxb. Sytw i>. ^kinnm King, th Hoim^ 

gurjim. kanyin byan. kanyin r^-kanyin (Biimi. dhalia. gasrjan^ 

dulia {turjan { Eoat Pak. mao yan deny^ rtd tM% yuny ( TiiMi^ii )« A veiY 
Largo tree 40 high;, oinl 5 rvL in g^h with ^ clear bale iip lo 24 m. i trees 
op to 7 m. girth Imva also been recordod. Bark Light groy to Toddish-groy^ 
appear almaat white in yottng troe^, »moath. The tw& yiddfl aa obo-raaia or 
baUani which in used in tlie troatniont of of urinon'' organs. 

It 10 foand iiL East PakistoiL, Purnm and Thoilaml. 

Description of the wood—Soe below. 

tz. D- tubercutatus Roxb^ S31K tfmndifoli^ Teysnii ; D* iMdatui 
Wall.—gorjad. Eriffj in, dmmgdiny^ k^hnr^ hinktaw-^aro, mai4un, wny (Bnrm.). 
A laigo tree 30-37 m. lilgh* 3 ■ 7-4 ■ 6 m. girth. Bart dark grey, rough, vertioally 
fuiTOwwl, thick, Tlio oloo-reain obtoiniK] from thirt tree i« mporte^l to Ijo used 
along with other ingredients for the troatmoitt of nloor?. 

Ii ia distributed in Burma, Qtohiit-Chma, Thailand ; al04> reported to be 
a large tjw of OiJttagoiig hih traotitt ESait Pakistan. 

Deseription of the wood— Sew lielow. 

13. D. tufbinatus Gaflrta. £ Syn. i). jD. jotcnijinii Pierre— 

Wwid oil irw. Kh^rjong^ kurat ml, lilia ffurjm ( ), kali gurjanj 

shwdu ^rjan^ tflia { Bong. ), tanyin^ tanyin-ni^ kmjtho^ ^hinghin 

(Bunn. ). A lofty evoigreun troo 37^6 m, higbp 4^6 m. girth (00 om. dia¬ 
meter in Assam ). Bfirk light gre\% rouglu aamethuoa smooth, vartioally 
fiasaned^ Idling ufT in irregular flakes. Oloo-reeiri b applied to iiIuots, ring- 
worm, entanoons aSeotiens and the like. 

It ia a gfMul goTTnioator and up to S6% gurjuinatioti is reported from direct 
Bowings. Doing a fast gniweri suitable for plantations. 

It ia diatributod in Andamans, Aaum, Burmap East Plakifltan, Cochin- 
(Ihina and Thailand. 

Description ef the wood—See l^ow . 

Oescription el the wood 

(IMpitroearpuA alaius, D. bawlii^ />. costoiwj, dy*iri^ 

D. gmndijlormt D. indieiw* D. />, mncrocurpm, D, obbtsifotius^ D, pSoms, 

D. iuberciniaimt and />. Itff6tnaiti/i }. 

( PI. i«, I PL 17 , 97 102 ; PL I*. 103-105 ) 

General properties—SapwfHd and boartwmKi fairly well domatoated t 
wpwood dirty white to grojiah to pale >Ti>Uf>wi3h-bitiw'fi* iMsartwood pab red to 
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tvddiah-bruwii, aamokinioiii witih iv» firongu darlteiunj{ tu red od oxpe«ay«, 
ocoasionaliy viLb rodcti^b siroctkf, <iA9ii with gummy oxudatioii on tEio ond 
siicfaco; mod«m«1y KnnJ; miidomtoly he&vy t-u h^avy, mostly niodojratolv 
hflovy («p. gr. 0- lur^liy ); to iutorEitckod-graineil i ooanMt- 

textured. 

Gross stracture—tlifiuiur-puroun wikmI. Grotvth rings usually iudietmot, 
oecasioiulJy faint marks doUmitod by narrow bonds of thick-walled Hat toned 
flbroo taay bo prcaoiit, aa in D- alaio*. D, baudit, D. indicia, D. piloata nud Zl, 
lurbinofter, about S-3 per eiu. Pores is moat oases tnodoraioly IjtTge to large, 
but eeually small ia D. indicus and "vory targe in D, piimia, fow to moderately 
Diuueroiia {4^13 por mm.*). muformly ilutributed, mostly (wlitary, a few in 
radial or oblique ]>aim, oval to round in shape ; opon or tyleaes g|| iq> the porea 
partially but aomotimea locally eootude the vcisseU eompletoly vessel linos 
usually distinct givijig majority of timbors raibor a coarse ■te.vtnrod liMik 
oxDopt D- indimts, Soji liastm usually vialble ouly under lens, scanty to fairly 
abimdant (a ) npntrachoal paran£ili 3 'n)a diffiiso to very abort, or broken fine 
tongunUal linos, Bomotlmais miblo under Ions as white dota within the fibrous 
tiasuo : I it 3 jiaratrachflal, round i.hG jjotob fijnniiig a Uilu layer, usiiatl? not 
oounpicijotut; ( c) fairly eonapicunua mnnd the gum ducts forming a several 
seriate layer, offluwtonfltty Inuking like ‘oyo-Jet* pattern and often oeanooling 
tangential grottpe of gum-dueta W'ith the rays and poros, itsually very welJ 
dovolopod lu D. iatidii, D. cosfn/iw, />. tiidfciLj and P. ttirbinitivs. Rags 
moderately broad to fine, indistinei to distinct to thn eyo, brownish in colour, 
ni)t elofloLy spooed, evenly distributed, often showing a eoiinpicuoiis silver 
grain ofieot on the radial suHaoe. Oum daclt vertical, present in all apooies ; 
sire rathot voriabln, iismdiy anialler than the parej : small to verv small in 
D. irdicus, D. kerrii, D. maCTOEarpas, in the resit modium-airod, except fJ. piloam 
which in some oasoe may come up to the sit® of the porea; fairly iinifonuty 
tUstribuled, often solitary in I>, leriii, and ociHwinnally in £i. haudii, I). pUosus 
and z>. fiiriljirkdti#, othewuo uasially in tangential gT 0 U|w of a-lO and may he 
connooted with the pore# and mys ; white deposits aornoLimes fid tip the cavity 
of Ihe ducts and efuin cwti t)esoon with iho naked ojia in the end surface and tdso 
M white etreafca on the longitudinal suirface of resiuoim apecimena; 

boriuintal resin canals not otmerved in any spooiruen. PUh-jltJiks eceastonallv 
liroamnt In same epocuaoiia. 

strength—B specite. vir., iK nfaina, O. baurdmonii, D. coatatna. D,gn}tdi- 
Jhna. 1>. ifuitcus. D, fcerni. /) twore&jrpiM. D, obtuaijoiius and D. twibiiudm 
have boon testwl for strength at JJehra Dun. p„r strength figures ploaso mw 
•piwitdix r. Tim Foreti Vredoct*. fWreh UWatprv. Priueas RUboroueh 
EngUnd han reported that D. lulmrrtdiUvs in air dry condition is about IfiV* 
heavier, 60% harder and 40% more shook reaistaiil tlian other Diptcn>can»Z 
spp. ( gurjon ). Tlse latter is kouwu to he 4t»% more in chock resisimg abifitv 
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and 29% stiilar an comparwl with took. En wood bending properties D. 
t^ttsrttdattu and D. have been oiasdded on inodefate. The leenlui 

are : 

For aolid bands (eto&med } 

*By6 t supported) *■ I ■■.■. 11 

R/S (niiaupportod ) ... ... 32 

Other />tpferocarpti« spp, testod at PrinoM BislHurougb eltow^ed that they 
easily buokie and are not m suitable for steam bending purpottas. Tiie reenlta 
rocorriod oro 

Classification ... ... ... ... Poor 

For ootid bends (steamed ) 

H/S (supported ) ... ... ... ... SQ 

R;'S ( nmupportad } ... GO 

Seklior and Rawat havo roooutiy recorded torsional properties of D, 
bourdiUonii andD, iadictw und45r groett, air-diy and somciimos Idln-dryoonditioin. 
For torsion and shoar volnea see liutian For, SuU., 303, 1056. They baee also 
tested nail and eorew holding powers of these luabers. The resuite of whioh 
aro giTen below ;— 


Spooim 

Tests 

1 

^!k)iiipo«ite 

tKilding 

powor 

CompArativB 

Buitabiltty 

fio-efficriont 

1 

T«ak : lOil 

1. b&urdiUonti 

Nai L fa tiUliiig ]ju\\iH' 

204 

88 


Sorerw bolding 

621 

74 

2. D, indictt^ 

. ' NmJ halfiiiig poww 

248 

I 107 


San^w liolding fiowor 

0.53 

' 78 


Narayanamurti and Kaid on tbair studios on improved wood pabtiahed in 
COnipooito tVood give properties of Latuinaiod wood of /)tju/eroratrptu mocro- 
mtpM made at 2()U, 600. 1,005, 1,500, £,000 Ih./sq. inch. Amongst Die reenlte 
published some are of iatorest such is 10 ( compretshut % ) 10*78 (tip. gr. 

10310 ( tonstlo strongth, Ib./sq^. in. f; 10ST3 ( modulus of rupturo, Jb./sq. ia.); 
It7<l0 ( eoiupieMive strength, in. I; 0*6 ( B.A^ impsot, ft. lb.). 

Seotaning—It is moderately easy to air so&kui. It ddee with little degrade. 
Kibi wHairniig is difficult oud the timber is Liable to the formation of inoUture 

* R i* Uie ndtiM nod S is tiH t)iiTi,<)cnia pf tfa« wiwd. ( k hundlweli nt iMniwomli paUiil»a I7 
ItofBrtnuini irf wul IhilutnU |t«u«k, Idndoii, !M« b 
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pockntA as well as to warping and orookednesft. Rahman, who hau rei>&nt]y 
made a spoolal study of the sea^oiung beharionr of D. indifmt £>. wwicraMfjnw 
and D. tnrMnaiwi, says that kiln drying is very difficult as they diy very aiowty, 

Kattiral durability—Fairly durabto to not diirablo. Of thesevou apociOA 
iubjootod to gtavejmrd testa at l>ohra Diui, /?, indieu* gave tiio nasitnuni life 
aufl D. iwiTif the (ninimum. The former lasted for 53-103 moiitliB and the 
lattoT 26-37 monthfl. ’ITie other siiecios gave the following rosulta, D. alatua 
45-71 nmnths, mnamc^rpna 2l>-4d montha, D. DHaaifotiua 33-45 months. 
D. jaifosue 2&^6 months, D. tttbtrcidutiu :i8-fl7 months, O. turbimiun 20-38 
months. 

Insect and fungus attack—^The Hap wood is easily susceptible to insect 
attack. Information ou variouA siteoies is racordad hero in sume its tail. 

D. altittut logs are attacked by 7V«:Anrr5o';>rj/w» dipterocarpi JUhJJ. and 
Z«vg 0 iin hiairimkti Fasm. { Pam. CHircutionidae. Order Colooptem ). fiecord 
of damage by the former is soanty wliema^ the damage by tiie latter in only 
etmfined to the surface layer of aapwood which is often removed in the shephig 
of the log. 

D, Ariudu—Xewly felled lugs am reiiortOTl to be liable to at,tack by shot- 
hole and pin hob bomns, e.g., cwrltM Chop, ( Fam. Platypodidae. 

Order Coleoptera ), Wtltlda lS-6piwttus Saeijia., Xi/Ubom» dectivi^nuiatua, 
X. emtmjinaiwt fiioh.. A", (ftccmicebr, X X. perptjreua Samps., X. 

paeudopilifar iiohc4l„ X. *pViiw Schell, f Fom. Scolytithio. Order Coluopteia ). 

I.K indicai—Sapwood of oojourted itmlwr js liable toIwattaekod by //elcm- 
fcoo/rjMtMrte^wrt/MWatorii.atid Sinitxphu anuh Lea. {Fam. BeijtryohidM, order 
Cbleoptora). Saji wood of ftillod hjg» is iiabln to Iki attacbod by Heleroboa/^dhiu 
MqHtjfia VVaterJi., Simtcyhm ntuth Les.. and Xplolhrips Ulig. ( Boatiy- 

chidaoh Cnmptorrhmujs ffcroWfioffb Fst. ( Paiu. Ouronlioniibe}; jfiroctoseni* 
ai^r Stiohm. I Faui. Lymetsylonidao ); Phityptu htaartnw Boes<m. Phiy^pua 
oHimpfMnu Schodl. and iHapita fmlitma gamp, ( Fain, Pljttt-podiitae ); Xyk- 
bcnts andrettxsi Bldfd., X. tmtamati Boos., X. qranuiipmnis Eggor,, ^d X 
tMlacem Wlk. ( Fam. Soolytidae ); htd>3aericeo Fahr. ( Fam, Ceram- 

by«:idii4», Ordwr ColtjoptcM-tv). 

a ttKWfWarpiw—Sapwoo<l <d’ nearly dry felled logs is liable u> be attacked 
by Uetarobaatrt/chiu aequalh Watcrh., DifioiUrtta /atwar Los*, and X^oded&f 
Lee. { Fam. Bosttyohidne J, *Nowly Med bgs by Crr,*Mlar^«s impari^ 
perns Beeson, C. aa^mdem Chap.. Dmptu, tiuiAq.H^intttm Chap Platppua 
nipulifer Wich.. P. euriua Clmp.. P. indfen# Slrohm.. P. aeerttiu Sampo. aud 
P, aoUdvs Walk. ( Fam. Plntypodidao 1: m^apiaatua Sainpa,, IF Sq. 

epiwifusSarapa., Ebb., X. iuitrjt^iua Bldfd., X 

z. rwwM Eggsn., X acHichi Stebb. and A. Stehbing {Fam. Soolyiidao' 
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Ordt^r Coleopt«ra). Cojivort^Kl iimWr b UaMa by IJdtrobosit^d^itA 

aeqmlijt WateTh. and Lf/dn^ brunuc.^^ Stcipt. { Fam. iriolticlirig 

Lyctidjije+ Ofiler C<)L«^ptora ). 

D. pilMfiA — ^m-\y lotloil logs aro liable lo txs attack-(»d by Onmoiur^U9 
imparijXfrus B66»on, C. liddu'futim fipp.. Drnpm 

pinaiiis CbapL, Phlffpttt ca^pidif^r Wloh., P. cttrii4ff hP. Strohm-, 

P. s^crdm Samps., P. ^Midw, P. undrmiu^ Btandf. (Pam. Platj^joditke )t 
Xytcbc^rus /fiflojr Eidi., X. Beiasi,, X. ^horea£ Stobb. ( Faiii. Suolyiidae }. 

Plyw (khJ ia attat>k«l l>y Minlhm rufjkidtis Walk. ( Fain. Lyeticko > - All Order 
Coleoptera. 

I), iuberculatm —l>r\'' »ap\i'ood is liable to bo attacked by { Dy 

Gurk.. Les. ( Fiull Bo^tryeiddoe 1 ; Minih^a 

rupicottfii Walk^ ( Panu Lyoti^iae ) ami neiviy £eileii log^ hy iVibbiii 
Sanipf;. pin-bok bor&rs f Fam. Scolytidae 1 - Ordfir Colooptcni, 

I}, turltifuitifs —l>iy sapwood k liabb to 1^6 attacked by Apoteon { £hf^id€^ ) 
f4ii^ Gorli.. flii^fihustri/chm a^iudis, Mirdhen r-wjicoltts Walk, and Trogaxyjifti 
^pinifronj^ Lea, (Faiii^ Lyciiilae } and newly fcdled li;^ hy Aimtimru^ fmar- 
{pmzliie (Fam. L^'mexylonidae) ; Croamtarsnjf mtinttmi (>lmp.^ Ditt^me 

ap., PUdypi^ { Plidy^iphus ) Cofdiger t-liap,, Plutf/pm cuH\^ Chap. ( Fam. 

Flatypodbiat' ) ; 30-spitmii^^ Xykhonat andrewc^ BLuidLp X. bid^Uidm 

Eicb.p JE. co(pHdm Blandf^i, Walk.^ JC. ^ncyrtnw ilggern, X, 

Eggers^p X* Motaoh^, X. (tuhmnr^iiiatu^ Blaiidfd. and X. ieskicem 

Walk. ( shot-hub and pin-hub bopoca ] { Fam. Scolytidae ) - Order Colooptera. 

Thu ftFllowing wood-rotting fungi ano known to cauae the deeay \ — 

D. flrijttM^Attaukod by Fwntsa HlbomarginiUm { Lev. ) Cko., oauaing while 
pocket rot. 

D. mucrocarpm —Attacked by Fowia^ iUbf}umrginidn4 ( Lbv. ) C!ko., and 
(Janoderma tipphmdum ( Pun?. ) Pal , 

7). tinrhinfUum—Atli^li^d hy Dn^^/tl^a jtuvidit Lft v. cauamg a white spongy 
rot ! tdbomijr^7^hi^ 1 ) Oke. eAumng a whitJO pocket tot ; i\ taifia- 

wfwif fliurr, oaufdng a pockot rot ; F. thtdm Kabhbr. oauning a white fibrous 
toll t i\ fi^neat Neos and Mont,, catisbig a butt mt ; &atwd^nm <ipjfiinnJihtm ( Poni, ) 
Pat- ccauaing a white afiangy rot : Folyj^orm Burk., causing a w^bXte 

hbrons rot ; Pitlypants Hkhr^ya^ Fr., cauabig a wluto rot : P- cei using 

a pocket mt and P, rnbidm Ikafk. eaxi^ing a white Bj>ongy r^it. 

Preservative treatment—HoartwixMl fliightJy refractory to treatment. 
Of tho 4 spocios tested at Dehra Dun, D, was foiuut to be easily 

t;rcatahb- The heart wTiod of D* indfciis^ D. tvi^.rcubdm and D* iurhin^dw w^as 
found to be tfoatablo but not. always with eumpbte peuoLrat.ioii of the prf^or- 
valivas. 
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Workulf qualitins—-Easy to wnrk by maokino and hand, aivJ oau Im {Jlauiod 
Ut a fairly smooth aiirfaco. It sIiowb u £alrly attractive grain wimn quarter 
AAwn. It Irt not an uloal tnamciy timber duo to ehipping and breaking off on 
bno edge. D. boitniUhnii ean„ howovnr, be tumod hut not for fino tumorv* 
work. Carving can be done thuugii not of high order. It ie rather difficult to 
Ktaln, wax and polidi. D. iwiicuf can aleo tw tnrn«Ki to a rather rough fin jab 

Supply and uses—Very Jargv quantities am available from tho oant aono 
particularly from Assam I aspecdalJy lioiliutg. D. inacrtKurpKi). From the 
south WJJV0 also. /J. f'ndtcTu cymes to the market in large quantitiw. D, tulmr- 
cuJatu* and D. lurhinatw ore available in Inigo quantities from Burma. It is 
ii«od fur ootwtniotional purposes, e g., buanis, scantling, planking, ooiJmg, floor 
boards, ship liuilding, masts and spars, flug-nuts ; also used for heavy piioVirig 
cases Mid fur roiigh furniture, fk fititerocurput is boUig iargoly used for the 
inatiufootuiv of plywood for toa-chests uid it h ako nuitablo for the ntanufaa- 
turo of commercial aiul marine plywoods. The timber can he used ^ railway 
slcopom after trautmont. 

All are giKui for fuel and somo aro oven oonsitlenad as exesllent. The 
oaloriflo values of the fallowing woods are given Iralow ; _ 

/), c<i4far<M : SapwiKid—ft.237 caloriea, 0.430 B.T.U. : lieartwood - 5.3g4 
catorios. 0,S13 D.T.U, 

D. indkujii Sapwooi! - 5,170 calories, 0,3(17 B.T.U. ; heartwood - 5,ifl9 
caloriea. 0,353 B.T.U. 

D.f«riiWi«:8opM,-ood - calories, 9.537 B.T.U.j heartworrd - 5,066 

coiorios, 9,M6 B.Tt0« 

Material - 

D, dfi/to - 8010 Tcuasscrim. Burma (O-SSh 5930 Tenasaorim, 
Burma ( 0^00 ), 6365 Burma ( 0'02 J. 

D, haudii - 6426 Burma ( 6>73 ), 6624 Burma ( p-Tl 8365 Burma 
( 0’70 ), 6808 Burma ( 6-77 ). 6307 Burma ( 0-7fJ), 68(13 Bunno 
(0*61). 

/I, botinimonii ■ 5i62 TmTanoore ( 6-64 ), 

/>. 6021 Tonasserim. Burnm ( 0-32 ), 5922 Tenasserim. 

Bumw ( 0-81 ). 6065 Pegu. Burma ( 0-73 ), 6303 Burma I 0-85 ) 
6388 Burma (0-87 ), fts89 Bnnna ( O-Sl ), ftsjin Bnnna ( 0-07 ). 

D. rfyrH - 6.Wil Burma (n 33 ). 63oi Burma | 0*79 ), 6302 Barms 

( 0-63 ). 

D, yrandifiortt* - ftOlT Tenasserim. Burma (0-65 ), sojg Tennsserim 

Buruui (0*72), 6076 Tenas-oirim, Burma (0 SB i. 6330 Burma 
f 0*75 


DtPTKBOCAit P At: K4E 


i 2 a 

D. ivdicfts - 4710 Tiavanooni* { 0*74 J, 4S10 Tillidliery t 0-Sl J, 6S49 
X. KAuam ( 0'78 )« 7410 X. Eilaagalura ( i>-78 ), 

D. ifrrii - 6700 Buraia ( O-SS ), 0803 Burma (0*79 J. «S94 iJufina 
( 0-76 ). 

D. Iftmv - 292 Burma (0*60), 

A ~ 4700 Bibnigarh. Aaaam (0‘00)t 0510 Burma 

( 0*72 ), 080 S Margharita, Aasain ( 0*73 7239 Lokhimpur. 

( 0-60 ). 7393 Sadi,\*B, Assam (0*09 }, 7526 Bibaagar, ( 0*69 ). 

D. abt^iJoHua *- 3126 AUstaii Tallay, Bumin ( 0*05), &160 Bumu 
( 0-83 ), 5915 S. TanawfUrinn, Burma f 0-70 ), 6016 S. Toiiaasarim. 
Butuib ( O'SO 5064 Pugu, Buriiui f 0-91 b 0(135 Burma ( 0<O4 ), 
GBtHJ Burma (0'7W), 

£>, ptlcfcrtM - 6374 Burma (0 09), 6381 Burma ( 0*72 ), 6900 Burma 
(O TO), 7369 CflittagOJig (0 74 ), 7136 lluruu (0*79), 7670 
Cblttaguug (0-801, 7071 Chittagong (0*76), 7672 Chittagong 
( 0>76 ), 7673 Chittagmig (OS! 

Z>. luOereaiorua 396 Bunna (0-32), 2430 Burma (0*79), 4516 
Burma ( 0*69 ) 4517 Bunuii ( 0*72 ), 5269 Pagii, Burma ( 0*80 ), 
5270 Burma ( 0-99 ), 5271 Pyinmana, Burma (0*74), 527S Ptgii, 
Burtim (0*87 ), 5743Burma ( 0-35 ), 6037 Myittha, Burma (0*33 ). 
6038 Myittha, Burma ( 4-79 ), 6079 Burma ( 0*75 }, 6080 Ifyittha, 
Burma ( 0 78 }, 6602 Burma ( 0-78 ), 7159 Burma ( 0 78 ). 

D, (urbtnalud - 203 Burma ( 0*68), TOO Chittagiung (0*70), 3216 
Andanwus (0*80), 2555 Burma {f)'84 ), 6983 Tnuiigoo. Burma 

(0*65), 6984 Taimgmi, Bunua (U*71J, 5986 Taungta*, Burma 

(0 85 }• 6041 Mnttha, Burma (0-38), 6044 Myittha, Btimsa 

(0*78), 6081 xMyittha, Burma (0*85), 6082 Afyittha, Burma 

(0- 33 ), 6615 Burma ( 0-63 ), 7153 Burtiui (0 8)), 7221 CUittagung 
( 0-77 1, 7242 Sylhut (0*76), 7397 Cavhar, Jlraam (0*83), 7338 
Chiltagrpng ( 0-81 ), 7605 Caohar, Assam (0-75), 7007 Cachar, 
Assam (0*75 ). 


5. HOPBA Roxb. 

( Exoludiflg Bf^ftihaetirjtua wliCts- anJ Diotkarpwi WryiV) 

Bjjuoo Bmiirlis's ouumaiatiuu of thw Diptcjoc/irptiCfat in 1895, nu saritius 
Bttampl has bnoii nuute to study Lhiii ganus. JTuwwwr, Symington has lately 
made a eomfnoliixunTu stufly of tha Jlatayan ho[iUM. Li this hu iia» placod 
most of tlid BdUtnocarpiv <mdor tlw guuiis /fop«n, As a roanlt tha gsuus B^pea 
at prtewit inoludaa about 70 spastes so far cloMuibod and a numbor of thom 
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still remain iindsaotibed. It ix wiiiiily ftcattored from India and Cbrlou on thn 
waat to ^Philippines and Jfww Guinea in the east. The maximum number of 
apeoioe appoare to be ooncejit rated in Malay Ponhisula. Borneo. Philippines and 
India. Its northemnioel limit ia Assam and China, Indian t^on has got 
about 12 flpeciua of which if wore arailuble Cor this study. Of the ot her three, 
arufomnnicu King is a small to medium-sised tree up to 12 oi, high. It 
grows in the Andaman Eslands only. Its timber was not avaUabto for study, 
fl. ennerensfs Hole is a mefijum-sizod to Urge tree, 15-18 m. higli and 1 -8- 
2'4 tn. girth, ft ocoius in the hUJ fareste of South Kanara and is reported to be 
allied to H. tjUtbra and H. recopAiwn. The properties of this timhor are, hnw- 
erer. not known. //. rocopAiere Oyer Syn. //. nmloindcn Badd. - 1 »ck«, 
Jber/iu, nedmvili koaftt or vindnvitli ( Mai.), Jhiritn^ (Tam. 1 is also a 

moderate-aizod to laige tree with dark bark, which peels uBT oharacteHstioallv 
in long strips and hnng on all round the InmlL ft gnns'v in Woatem rth ate 
and Travancoro up to DdO «u Wood is said to lie yeUowish^bTown or rad, 
extremely hard, -very heavy and dno'textured. 

The genus is not so important from timber jioint of view like the shoreoa. 
Moreover, many traoa do not attain timber si%e, while some are onlv available 
locally. Indian hujioas are usually small to modoniio sneei] traos except 17, 
hdfttri, U. odoralit and /f ■ jMtviJlom which attain 40 m. in luight, They grow 
mostly ut evergreen foriwts, but now boro in abundance. Tliere ia no fossil 
record from India so far to show that they wore growing in aroaa ctlior than 
their preeent distribntiou. 

Gum ducts form charaoterist ic anatomical feature not only of the wood but 
also of other plant fiartci. A polo, rather jioor celuur reain of low value is pro¬ 
duced from all troea ; tappbig is not resortod to any great extent. 

ft is not alwayi^ possible te eoparate diflbrout species in the deld due to 
Domewbat similar appearance and struoture. Based mostly on hordnoss, 
weight and tuxtura, they fiomettmiM inay Iretr) to grouping as given below 

I, Wood usually lianl, inodcmtoly heavy u> heavy, raodiuni to medium- 
hne-tcxtiirad. Pores medimn-sixed to semewhat smati, uftou visible to the eye, 

//, J7, hdj^, fi, mnxUifiom, U. ohUmgiJislvi and ff, ftieroki, 

3. Wood very hard bo oxtremoly bard, very heavy and due-textarad. 
Pores Tory small, not vimblo to the eye. 

//. jfhtAre, 17 - pnrvijiafa, H, fkinQheng and H. icijrlUitino. 

1 . H. glabra W. & A. 8yn. //, iidffAiienn vnr„ glabra Bedd,—bopea- 
Hiribog (Kan.), tffepon^u, truinAuiarff, naithnnibagam (Mai.), tore k&agu, 
kimif (Tam.). A medium ained to Jarge tree usually IS-21 m. high, about 
1 *8 m. girth and olear bole (t m, long, haw of tlmtre© but treated and stem fluted. 
Burl dark brouTi to dirty red in opiour and flakes off leaving irregular markings. 
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n growB only in Soutli India in thoovorgreon forestfiof 8 ottcH Kanara, Tra- 
vanooro and Tiimev«lly tip in tu. altitiido. often growing along river banke. 

Description of the wood—Soe pago |2S. 

2. H. griffithii Kura—lutpn. Known aa mftrstt'on janian in Malay Penin* 
aula. A giabrona treo of Mergui. Hunna ; also giowa in Malay Foninaula* 
chiefly on low hilb* Ouior bark darkhth, inner hark rodtlMi to whim. 

Description of the wood —800 page f2fl. 

3. H, bdfari ( Dyer.) Brandia, Byn. //. deaUniit Hnnoo : Vatka hdftri 
Dyor., HKwui hdferi Kura, //open ondaiMdaiwt Khig—Iwpea 1}Kingtm-gya!tik, 
fAinpun ktfank { Burnt.), ftnfAa biii'il | Malaya ). A !ar^ itw 21-37 m, Itigh, 
2-3 tn, giiih ( often 75 om. tliam. ), aJightty fluted witJi email buttresa. Bark 
darkish or roddish-hn^wu, stady and flakes off, smooth. The oxtidation of oloo- 
rosin notiwabJo at the base of the tm. 

It grtn\Ts in semi-oTorgreoii hill foroate of the Andaman islands ui d Btimie - 
Also ooours in Thailand. Camlxriia and Malay PeninBula, 

Description of the wood—Boo page 126. 

4 . H. minutiflora Fisoher. — A large tree of Tenaseorim, Burma. 

Description of the wood—Boo f>ago 126. 

5 . H. oblongifolia Dyer. — A troo 25 m. or more in height. It grows in 
the evergreon fatwhi of South Tiiaafiaoriin. Burma and Is restricted bwally. 
Bark dark gtoy. 

Description of the wood—Soo page 126- 

e. H. odnrata Koxb,, Spi. //. e^lattduloatt Ruxb.—Iiape*. Bomotimefi 
calluil widte thingan. Sa/td ihi^tn ( Andamane }, ^aitchi.mwhtmi.thinsiiiffan, 
thingati. thingtm ht/u or nd or wa ( Bunu. ), jao#**' I Malaya ). A largo 

evergreen tree 30^1 in., ooeaaionally up te 46 m. high, 3-4*Q m. girth, with 
oyiindrical clear bole, sometunoa up to 24 m. Bark greyish to dark ooloured, 
(Hjolv' with itge aiul longil.udinally split. l‘ho barb is reported to hare Ingh 
tauiu ounteut and is spodaily suitable for tanning certain types of loathor 
I Symiiigton h Bark is aliH* used in uiodioiuH as an astringent. The trees 
riirid 'reck ilammar ' of the trade, Kerin in powdered form is risofi as styptic. 

It grows in the Andaman Lalands, Burma, Thailand, Endo-Ohma and Malay 
Peninsnla : also reported to grow in Chittagang, East Pakistan- Cultivated 
in viiiagBe of ^lalay PbuhiBUla as a sliade tree. 

Description of the wood — See page 126. 

7 . H. parviflera Bedd —hopeu. Also known a» Iron wood of Malabar. 
Iruppu ( Cooig h bopiffKini. ftorMwiora, kiratobo^ (Kan. }, kamba^m, i«na- 
freijTOm, fAomlPOpOfM. tirippu ( Mai. faittowi < Mar. ), kmga, poaffu, veiiai frenpu 
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( fftm, )> A Urge. haoUwim©, magnificent ovcigroon tnoo 30-3" m, h^li, ond 
op to a maidmina of 4 ■ ft ra. girth, with a long, atriglit oylindriflaJ tjolc of abtrat 
S t m. Burl: niBt>-bnjwn. The treo yields a gum njsiiL 

It gTowa tn cirorgreen moist forests of Western Ghats. South tCanara aouth- 
wards op to l,t00 in, altitude: oummon in htith the moist and dry foreatsin the 
Molabur and Traranooro up to on eleratiou of OftO 

Description of the ifocd—Soo page 128,. 

8. H. flhingkeog (Diinn) Bor. 8yn, Fotiwi ^Kiniemf Dunn—hope*. 
AfAittlenp (Asm,), A niidille-sizod trw up to 18 m. tall. Sark is greyish 
brown, and thick; it is reported to rosombto that of Faiica laBccae/oft’o. 

In Assam it grows at an altitude of ItK) m. in the lower hills of the Posi- 
ghat range. According to Bnrkill it is a coiispicumis tree growing in the Pleis 
UHsme gravels at the foot of the Ahor liilb and on soils over Gondwaim and 
Siwolik strata. 

Description ol the wood—Sea page I3ft, 

9. a* wighaans Wall^.^ Smboffi, haisa, hirat iaibow kuri 

hot^,, »m*/ei Aeiffoi ( Kan. ). IflfAom. Auw,* {.Mar. < Tam. ). A Uali 

to moderate-sized, fluted and lupcring trues. usnaUy attaining U m hoidii and 

about I in. in girth. B^,rk dark, with white pateboa. exfoliating in old trees 
jtniDoth. ' 

a . h. to .Itoiduou. f„»,. „f ^Vtotom ai«to fiom 

Nyh to k»^m, CcK.,*. Mato!..., ...d IW^toto up to .u .|,a„d. „f 

IWt ni. It IS repnrt-od to occur more froqmmtly on river banks. 

Description of the wood—See page law. 

Description ef the wood 

( Bopm gHSiihii, H. htljtri, //. minviiftora. H. oiAin^Julia and //, ) 

i PI- i8, 107,-108; PI. Ip, inft-lU ) 

General properties^pwnod pale yaihw or greyi,h^>T,iiow iurnina r>alo 
brawn cm expwute, beartwo,«l yellewish.breH,i to brewnish-rod somerf^ 
with dark streak,; hard to very hard . mmisratelr heavy to 

ft fiMatdt/foTO and show riblmndiko stripe* like SJWro reAiwte madion, ” 
m«dium-fin 8 *toxiiir 0 fl. * m to 

Gross stracturi^ Wood diffu*e.por„m, - oceaaiomdly auBfostion, 
touy b. found in «m, .p«ta«u. of B 
pr»ittA«. Orau4Arrap*lndistinai. to modium-sizod Varvin. r 

jiui. rifliblB to fairly distiniit to the aya ( usuaUy laTHur in // 

fpriffilMi 1, moderately few to modorately immeraus ( H-U par ^ 
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imiformty ciifftributod. occaaiaimUy ^ng^ntmOy aligned iu H. ^rij^hii^ 
or ijkire ofmn in milU rrmltiploa of 2 -t or in groups of 3 ^, somotlmee 
In obliquo obfum ( H. obhn^fotiu ), u.'^uafly round in /i. AeZ/eni. 0\ rmnuiijlora 
Aud n. and oval in fl. odemia^ and if* ijtiJ^hii^ open or plugged witb 

tyloses; ves^l Uuo9 oftoii dblinot gjytug a ratbar ooarBor lixik to II, odoroi^^ 
and if. hdferi. S^fi tissfi^ risihlo only tindor lens, scanty to Edirly abundant ^ 
la} apotmoliefll, rliffuso iii inogular fine net-dike stniotiire ( often in if- odofttio, 
gri^hii and Hr miimiijhm ) r ( 6 ) pamtj^obool, mc4riBipjouous« thin 
layers roniid the pnrm or pore gfouj^i but sometimos in li. gri^ihii, FI. helfm, 
and S, obtcfngifoli« forming eyodets and axtonding ijido w’ays Linking tho pores 
but. rarely forming concentric or wavy bands ; (r ) in EaugeiUiai lines iisualiy 
a^cLated with bends «f gum canals at iiregtilar internals. mthor fine, 

hardly visible to the eye, not closely spacoiJ, even!}' distributed, often showing 
ray fiocks on the radial surfaco * duci^ rortLoal, &mall to vnrj'small usnallv 
difilinDt under often in long tangential lim^ Jtimiilating growtJi marks, 
very irregularly distributed ■ also in short or broken inturmpted n.^ws * duct 
orifices somotinies filled with whitish-yoUow dej^osks and eJiow up oonspiuuoimly 
oil the longitudinal sur&oo, Ripph. tuarts indbtinot to absent. 

Ph 3 '^icaJ properties af the droller are available for only //. od<mxta and are 
given below 

StrcniEtii-^^toe appendix L 

Seasoning—It is a alow drj'ing timber. If stackod under oover, it ^loasone 
saiial^toriJy. It b liablu to dcnrelop tqilita along the pith in wide l^oanb. 

Natural durability—Heart wood fairly durable, average life of odoTGta 
bemg 7& months (US max.-3t mm. ). Tt ha.^ booTi rojiorted that as a railway 
fdeaper it lasted for 18-18 j'Barat as dug-outa oYor 60 ywm ami as aea going l>oale 
26 yenTB. Deach quoting l>r. T. H. Bnckky has rncotded mnite of chemical 
analysis of saw-dust of sovoral hopea^ to millcftte tlielr comparedvo durability. 
Mean Bgtiros for alcohol extraeityes per cent of dry wood of /i, hdf€ri and //. 
odamto were 7 - IT inid 20-59 respocLivaly* It is ro|K>rte<l that figures in excesa 
of 10% would indicat-e pooitive durnbility. 

Insect and fungus attack—-Proshly-folted logs of /fcpco odmda are somc- 
timee attacked laqge IhireTS. TTi-piirgh sapwcKKl is sxtsoopfciblo Ux attack by 
termites, hoaiiwood rcmairiH mom or kw unaffectod. Some tiiipcos appear 
dunible and natiurall^'" mvistant even when oxposutj to nisoct and fungal attack- 
fl. odanUu is also reportofl to be attacked by marine Ikitctb like T^edo rmpali^. 
O. hdferi is aEimotitiios Uabki to fungus euvI po\vder-posi beetle attaelc. Sap- 
wood of all Rp>cios ia Riiseeptiblo to 4 ap-stain lafeotien. 

Preservative treatment—^Hoartwood vory refhiotoiy to treatmimt : mdo 
and end ponetratiun almuot oiL 
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Working (^uatities—Somot-imes cUfRoult to but ^JaIl be brought to a 
fairl y 6i»)o ImiBh. without diffiouity* Syzuungtoii loporta that sawyers toftise 
to tnrt . hsifm u the saws gel blunt. 

Supply aj«l uses—A limited ijuautity of fl, edorato Ifl available from the 
Andaman Tslanda; Largo suppliea are available from Burma. It » a good 
durable geiiora) purposea timber, sui table for constTuctiou, joinery work boat 
building, dug*out». cart and oart-whoelii, oil and augar-oaue preeeesa, Unoriiig, 
fumitnio, and aleepen. Symington iepurta that H. Ael/eri is miieh in demand 
for the oonstruetjon of udean going boats. As a flooring wood, H, odoraUi 
approaelien maple to a gruat extant As an alternative to maple, this has also 
been tried with some saoisege for shoe anil boot last* an well as for rullaia in the 
tejctUe industry of Northent Ireland. 

MaterLal — 

n. {/nffithii - A 992, 

£i, hdferi - 0692 Burma {0 93), 6902 Burma (O'86 ), 6903 Burma 
(0 92 ), 0904 Banna (0 85 ), 

//, mtftiiii/era - 6666 Burma {0*67 ). 6862 Burma l&'84), 6906 
Burma (0-71 }, 6972 Burma ( 0-62 ), 

H. obtont/ifaUt - 6690 Burma (0-99), 6926 Burma (t'iS), 6934 
Burma { D-VD ). 6979 Burma ( O-BG ), 6990 Burma ( 0-70 ). 

//. odorata - 262 Burma ( 0 -62 }, 011 Andamans (0<TS ), 546 Burma 
( 0‘73 }, 2301 Audamans (0*81 }, 3500 Burma ( 0'6S ), 2698 Tavoy, 
Burma ( 0 79 ), 3714 Tavoy. Burma ( 0 77 ), 2716 Tavoy, Burma 
( 0’90), 5243 Andatnans {6 93), 5344 Andamotts (0-93), G24G 
Andamans { 0*91 ), 5770 Tenaaeeriiu, Burma ( O'74 }, 5937 Ihanu^ 
gyin, Burma ( 0'60 }, 6444 Burma { 0-62 ), 6931 Bnrtua ( 0*74), 
6933 Buniia {0'62), 6936 Burma (0>70 ), 6937 Burma (0'70), 
6971 Burma { 0 89 ), 6973 Biirma { 0 69 ), 6974 Burma ( 0-83 ), 

Description of the wood 

{Ifopen iftahra. /f. ptirviJioTtf. //, nhingkmg and //. wipAftnait j 
(PL i9. 19«; PL 19 , 112-114) 

General properties—^pwood and heart wood not viory distmot, wood pale 
yellow-bimra to bright reddish-brown with a yellowish tinge itarheiiing on 
expuauro to deep reddish-brown often with a pnrpliah ooet, but sapwood fairly 
distiuet and dirty grey in £1. f/Jdimt i hard to very liard ; heavy to vory liaavy 
( Bp. gr. 0*87-1' U air-dry ), Intorlooked-graiiuKl j flim and even-textured. 

Gross structure—Wood difl^use-pormts. Groitih rings indiaiinet to foirly 
distiiut, delimited umially by narrow bands of fibmus tiestm without pores. 
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sometiiQaR aI»o ddliinltod by tatigaati^ Imes of soil tUauoa eapooUDy in ff. 
*hinffk<ng ; comiontno bamJs of gam oaiiols may uftan bo muftakon for tttio gnuTth 
rings ; about i par cni. in ffhbnt, 3-4 por on*, in M, joom^oro, 8-0 por cm. in 
H. ihingkeng and 4—8 por otu, in Hs wighiiom. Patti very sniu-tl { if. glctbra 
and H. »hingkf.nif } to raodomtaly amal) f if, parvi/bra and //. tf^JUuina ) oomo- 
limos modium-sizod in II. porv^ora ; numerous in //. gtahra and H. ^injiteng 
( 30 per DinL*) and modorai»ly iLumoroufl in if, pafvijiora and if. ttr^Aftonn 
( 11-16 por mm * uniformlj dis^buted ; mostly solitary in H. shitvjkmg, and 
in tbo rest solitary to radial mnltipjas of 3-6 or in oblique grouping whioh may 
be tooally diatinct in H. parvijlora and H. rnghtiam ; occsasjonalJy tangential 
alignment of vessels ruay also bo iioticwablo, usually round in if, gtabra and 
//, ihingkeng to mostly oval in if, parmjtora and H. mightiana ; tyloses may 
IMiTtiiilJy fill up tbfl ]>ore3 : vobmI linoi] uaually Indistinot, Sofi Ivtsvei not con- 
spiciioua, uHTUtlly diatinot under lena, ( a ) apotraobeal, eoatterod or diffusedu- 
oggrugates, seldom profuso except sometimes in B. pamtfiom and if. wighHana, 
( b ) pnratracheal, ratber abundant, vesicontrio to alLferm, usually distinot in 
B* Btingkeng and sometimes in H. {fiabra but less oonspiououe oa a thin tnyor in 
if. parvifibra and S, tagfuitino ; inoonspicuously eonillimit in glabrit and 
B, parvifiora ami rarely in wavy bands wbioh. are usimlly present Jocsliy in 
if. patvifiora and B. mgStiuTui, < c ) thin oonoontrie tangential linos, initial or 
terminal parenchyma distinot ami regular in U.ihingHng, but irregularly dis' 
tiibutml in others : abort or long tangential linos of soft' tmue embedding tbo 
gum caitals are iisually distinct under lens but often so irregularly spaced that 
tbeso may bo over looked if casually oxaminod. Rags modoratoly broad to &na. 
sea rooty viaiblo to the cyo, cloiiel 3 ^ spaced in /f. glabra and B, uightiana, but lesa 
BO in /7. parvijtorrt and //, shittgiceitg, Qum 4udi verttcml, sinuU to very omall, 
distinet undvr Ions, often in long tsngontial tines, very irrogiilBrly and widely 
Bpaood, wtutish'yellow deposits pnisent in tlm osuala, sometimes noticoablo on 
the longitudinal aurfheos. ^tpiifc marka ooeusiottally present tn ff. gUthra, 

Strength — Except H. shitigkmg all have boon toatod forstrongth, for 
strength figures see appmtdix I* B. shingktng is a very hard aud strong timber 
comparable to the other timbeis of IIub group. 

Seasomng—Tlio timber ta liable to develop fine surface cracks, and senoua 
splits. It dries elowly and if etockod under cover it dries lairly BatisfiMtorily, 
Green oonvoraion and plliug under TsasonabJe pioteot-ion ia iBconimefidod. 

Natural durability— Very durable. Two spooiea, vie,, ff. gtabm and //. 
pamifiara have l»oan aiib[ecbod to gnivoyanl tests at Dohre Dun. Tho former 
lasted for 30 to more than 344 months and tlio latter £50 to more than £74 
months. However, oiporinwiits conduertod in tho South Indian Railways on 
ff. wighiiana indicate that this species is not very durable in an untreated eon- 
ditien. 
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Insect fungus attack—^Information available only for ff. jntr^t^oni 
and ff. teightiana, Nowly feUod logs are liable to be attaekoi by sbot-liolo 
borers Xyteftonw spp. (Fam. Commbyddfle ). Tiu) iinbarW and the fire- 
Morohod poles of H, parvijbra are prone to the beartwood borer Mametu 
venuniti^ Pasooe (Fam.CorambyciLliie ) and the sapwood attaeked by SiTioxyUm 
atmtum and Xykdhript jiaviitw. The logs of H. wightiaHa with barkaro attaoked 
by Dihammwi priwey/oyiatiu Broiming { Fam. CJarambyridne ). //, parvijltmi 
is attacked by the wood retting fungi such m Fomw hntamims, PolffsHdua 
tabacinut, P. zatUAr^iw and Tremetw dramifuia which oanao pookot ret, white 
spongy rot, white stub rot, etc,, H, wightinna is susoopbiblo to the wood rutting 
fungus. Forms badiiis whifrli spoiigy hoart. 

Preservative treatment—Hoartwood of U. jM^yforo has boon found to be 
vmy refraotoTy to treatment, side and end penotiation being prantioally nil. 
The other spooies are also oxpoctod to behave lumiiarly, as can be judged from 
their struoturo. 

Working qualities—It h rather hard to work and sow. Due to mtorlffliking 
and ouriy gain, peeling by rotary method for voumwa and plywood is not natis- 
foototy. Bnt onoo finished it takes a good polish. 

Supply and uses—Idmited supplies are availablo from the eouiJi aone 
It is tuod mainly as a construotional timber for house and bridge budding, piles 
ship-building, railway sleeperia, rice pounders, platform b.jard», laddtm and 
engine break blooks. In the Kolar golii lieldu it is used as beams. Dug^jut 
canoes inade out of it last for a very long time. As a fuel, 17, parvifon is 
good. 'Ibe oalorifia value of the wood is: aapwood ^ 6,(17a calories, tt,141 
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H. gtabra - 4«7l Travaiioore ( 1 *06 ). 6012 Madras {I 09 ). 

H, parv^fion - 745 S. Kmnara ( 0‘87 ), 759 S. Eanara ( 9-92 ), 4530 
Travanoore ( 9*89 ), 6739 S. Mangatent ( Q'99 ), 593S S. Kanura 
( O-90 ), M32 8. Mangalore ( 0-93 J. 5Sei 8. Kanare { O- S? 1 7327 
’nnnevelly. Madrae ( 5-07 ). 

flopeo aMngkeng - 70<U> Assam (in). 


a. 

i 


uighliitmt - 6636 Kanara, Bombay (0*94), 6633 8. 
1*02 ), 6Sfi2 S. Kanara ( 1 ■ 11 6333 8. Mangalore (1-03 


Kanara 
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Borneo and the Philippinos in the eaet. Thom are about 12 ep^iee^ % number 
of whioh grow in Bomeo. Only one apociieia oeoure ui Huram. 

P. stellata Kura. 8yn. Shorea gt^Iata flyur, S. cinercn Fisohor—chinandut 
Alno oalled tavoy wood. Kabba, kadut, iiadiitm, kadtUpyu, haunghmu, hatt^hu, 
hHniPtt ( Burm.)[. A very targe evai;greau treo up to 40 ni. high, with long, 
oylhuirical bole of about 18 m. and 8'7 m. girth. Bark mther thiok, dark 
brown, and longitudiiiatly fteaurod. 

It oooura in southom part of Burma in ACartaban and Tenawerim and 
grtnve up to 46() m. elevation. 

Description of the wood 

General properties—Sapwood yeliovriah gray, heart wood yello wish-brown 
to raddieh-itrawn i somewhat luatnnia ; laodamtely hard to hard; medomteiy 
heavy to heavy (sp. gr. 0-53^-03 ), straight to interiDoked-gnunod; 

even but very coarse-toxtunod \ eometimos “ribbon" grain effbot like eal, is 
notieeabie on the quarter‘Sawn surfaee. 

Gross structure—diffuse'paroua wood, (howth ritt^ indistinot. Poreg 
small to modoratoly largo, Curiy distinot to the eyo, few to moderately few 
( 4-7 par nun.* }, evonly distributed, aulitaiy or in radial poira, oeoadoTudJy in 
oblique ohaiitft nr in oluBtoru, round to ovai, empty to partially filled with 
tyloses; vessel lines distinot. Soft luuwes rather abundant (a) apotraehoat 
scattered to difFuso-in‘aggregates, oooasionaliy niuiiing ajteaa the rays T (^) 
paratra‘.:hoal. often conapiDuoiia, vasieuntrio to aliform, soinetimos oonllitetit 
Joining jKira or lama gtoufK^, ( r ) aliiuidant and lUstuiiOt roiuid tlie gum dueta 
in abort or long tangential tines. Ruyr moderately broad to fine, often viaible 
to the eye, spaced widely apart, uniformly diatributod, often produoo fairly 
dhtUnci ray-fleck on the radial sorfaoe. Oum dvicii vertical, in tangential bauds 
running for a eonsidetubio distance ; sometitnes also in sliort rows, arul very 
irregularly distributed; whitish or yellowish gummy deposits frequently fill 
up Che cavity of the ducts and also soiuetimea visible disUnetly on the longi‘ 
tudinal surfaces. Eippk math ulnant. 

Strength—See appenduc L 

Seasoning—It tlries alowiy and is liable to warp and twist. Kiln aoagoiiiug 
is said to snbotuse the beauty of the planks {Pearson A Brawn }, 

Natural durability— Moderately durable Iwth iindor cover and in oontaot 
with water. It lasts for 60-IDS months, average 83 months, Lnooutaot with the 
ground. 

Insect and fungus attack—Sxraoeptibio to sapstain. Borer attack netioed 
in the apecimeas examined. 

Preservative treatment—Hoartwood very refreotoiy to treatmout. Side 
aiid end panctraiion practically nil. 
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Working qualities—Easy to saw md works woll with toots. 

Uses—Chiflfly mod for boat-building in Burma. 

Material— 

0324 Burma { 0 - 09 ). 0527 Burma I 0 - 52 ), 6(194 Burma ( «)-04 ), 6702 
Tharawnddy, Burma {0^80}, 69t>0 Burma (0-67), 6907 Burma 
(O'05), 6903 Burma (0<67), 0000 Burma (0*04), 6910 Burma 
(0-79), 6911 Burma (0-89}, 6912 Burma ( 0-77), 6929 Burma 
{ 0-70 ), 6985 Burma { 0-93 ). 

7, PENTAGME A. DC. 

Tho gonuB Pentacm has timw doQiuto sjmcibs with a vary irwigttlar diatri- 
batxoji ia Sotith-East Asia. Only ono spaeUts PentQtirne sitavia A. DC. grows 
in Burma. Inda Clbina, Thailand and Malay Bsuiiujuia, urluk P, cmUorta ( Vidal) 
Matt, ot Rolfe and P. mindaKeiutim Fosw, ocouiu ta tho Fliilippuua. 

F. auavis A. DC. [ P. s i ameniiis ( Mtq, ) Kurz ], Syn. P. moluynna l^ng„ 
P, toateiiiom Craib,—Intqrtn. .Abso knuwii as Burttifisn sal in Lidia, .^a^-jrtn, 
ttttU'pqii, wak, UHikbau ( Biirm,), Als(> known as iemak baiu (Malaya) and 
iwTi'jwu (Thailand J. A largo doeiduous troo, 24 m, or mom in hoight and 
3 m, or more in girth ( Rod^r reeordsd up lo 6 in.); trees hava oylbidrical 
oIast liolo and pniduoo fino logs, Burk grey to dull brown, somotimos Imth 
boriwjntally am! vonicaliy fisauiod. In Malay Penimmla. it ia a small twisted 
tuna. 

It grows gregsriousty usually mijted np with Shorea otauaa and Dijttero- 
corpus titherciilb/us all ovbt Burma but more in Ntjrlh Burma and in Pogu Yomas 
and in Shnu Slates ; also grows in Luhi-Chuia, Thaitaud and Malay Peumnula. 

OcsciiptioR of the wood 

General properties—Sapwood and hoarlwood not olearly diffarentiatod. 
sapwood dull grey to brown, hmrtwood brou-u with yellow cast turning to red- 
disli-biuwn ur <lark brown ; vory hard; modorately heavy to very heavy ( ap. 
gr. 0-7t)-9'06 air-tlry ). Interlockoil giaiiuHl; wodinm ooarao-tojttiired. 

Gross structure—A diffinw-iwrouft wood. GrotrfA rinflw indUtinot, but. 
twcasicmally vUibln to the eye duo to narrow Imnds of soft tisawos and thiok- 
wallod fibros with soanty poroa; oonoontrio linos of gum duets aljto occasionally 
givn tho imprernun of growth marks. Pores Bmoll to raedium-aizod just Tisiblo 
to fairly dwtinet to the uak..Kl oyo. few (4-5 per ram.*). ovenJy distributod. 
aoUtary and in radial mtiltiples of 2-t, oecasionalty in obUquo mtind to 
oval, soanty to heavily tyloaod, aomotimoa filling up the hoartwood pores oom^ 
plrtoiy; vesMl Unns distinet. i<fo^ tiaat^s abumlant. ( u } apotraoheil. iwnailv 
toatterod. mmeUnWM difftiw iii aggregate in between tho reye. in some uinpkie 
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may atso be present as UngantM lines tuiroea the rays giving the impr^on of 
gn>wth marha; 1 h) pA^t ranheal , tnoanapjcuousty vasioontrio to diatinDtly 
aUlorm* oocMtonally oitending sidnway* aonies a numbor of rays; ( o ) also as 
feirly thiok hands embedding the gum duota. finytf hardly viflibJo to lust 
vifllble to the oje, motkirately broad to fine, not oloaoly spaced, rather uniformly 
distrifautod. and may produoo sometimes tnoonapiouous 'ray-flook' on the radial 
surfaco. <?t*m ducts intlistinot to viaiblo to the oyo, vortical, in dwtinct tangen¬ 
tial bands arranged at iirognlar intervals, but often prominont on the end and 
longitudinal Burfaoes due to the ptesenoo of yollowish-whito deposits. Ripple 
jjiarka absent; however, in Malayan samples Dewh has rooordod irrogtiiar 
fttoioyu. 

Strength—See appendix I. 

Seasoning—It eoesous slowly and dovolops not many snifaoe oraoks like 
Shorea nbusia ( sal J. 

natural durability—‘A first otass durable timber (life over £70 months }. 
Aoflording to Pearson and Brown " It teqiiirea no treatment when used as railway 
sleepers, for whioh purpose it will last 15 yeara^’. Rodger reooRUueiub that the 
tree ahould not be killed by girdling but to be foiled green. 

Insect and fungus attack—^l^oady foiled logs are liable to be attaokod by 
shot-hole borers. Dry wood is llsble to be attaokod by the borer 
bctrbatttm Fabr, In timber ooUfloticMi, only one apooinion was found to be 
ettaokod by insoote. 

Preservative treatment—Prom anatomical point of view, it is hkely to be 
n difficult timber to treat with preaervativas. 

Working qualities—A rather diffioult timbor to work with. It is prefer¬ 
able to saw in green etato. It takes a liigh polish after the surfaoa has been 
brought to a good finish. 

_good, heavy, oonstruotional timbor and suitable for railway 

altwpora on acoount of ita naturat durability. Also used for poets, carte, pleugha, 
piles, dug-oute, bridge and building oonstnictbu. It is also used for bows in 
Burma. Aceottling to Rodger, givoa good oorvice In mine-ahafte, engmeeriiig 
stiucturt) and also extensively uaod in oU-weils in Burma. 

Material— 

2973 Burma { 0-70 >. 5998 Pegu Yoma, Burma ( O SS J, 6S48 Burma 
{ O-OB), 6032 Burma ( 0-99 h 6981 Burma { 0-98 J. 

8. SHOBEA Roxb. 

The gonerifl name Shorta owns its origin to aai f ^orea roiiieta ), one of 
the most important forest trooa of India. The genua, oonaisting of a iaige 
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number of spedi» some of which oocur gregamualT Itko aal, is of groat com- 
merciaJ importanco throughout the tuoa known ns Soutb-ISa<tt Asia. At present 
it inoludre about 103 properly dcocribod npecios but aoconUng to Symington 
there may be «3 many as 167 speoics in existence. It ht vrfdflly cUstributed 
etarting from Ceylon and India on tho west ami throughout Burma and other 
oountrietB of South-East j\iau, up to the Phi1ippuu» ou the eaet. iitowever, 
the greateat oonenntratiou of speck* ia met with in Bonieo, SuniAtre, and 
Malay Peninsula, the latter itself accounting for almut S6 apeoies. The I nd i a n 
region has tea Bpaciea of which only four grow in India proper ^ one in 
in. the east, ono In the north and ceiitral parte of India, and two in the south. 
Symington has grouped ahoretke of the Indian region under Babu Croup ( Sec¬ 
tion Eufihorea ) of Hhoim of Malay Peninsula, Fossi] record of the genus is 
eery meagre. Only a few fosfdl woods from Siinuitra and Java have been 
referred (o ShcreiKtifImt by Den Berger and V^ari Houm, hut Krausel baa doubted 
the adnsabdity of craatitig this sub^divisJon of the form-gonus 
hm. From India, Jtukherjw has referred a firtsil wood from Sylhet Diatriet to 
Skoeeoxi/hnt based on its anatomieal sutiilanly to tho liWiig ahoreos, Roeeutly 
Benuwmjara has reportwl some fossil woods oollcctod by hin\ from South Ind^ 
( near Pondiuberry ) reaemhUng the woods of the genmt Shares. Tliose fosaib 
have boon named aa ShormxifUm holdeiU and Shttnoa^lm irvtrtandmnn, 

Apart from tlie point of view of timber, trTws have other eoonomfr uses. 
Seeds contain soUd fats, tho most important (wing Shatm steropUra Burck of 
Sunda Islands. The aoeds of thw true yiold aiiout 40,^0% fht which is used 
in the raanu&MTtura of ohoooiates. Similarly, S. (tjdera Burek from Borneo 
yields about 50% of eoUd &t, S. rotnuski also yiolde sat butter which contain 
13-20% 6tt. This yield is, howevor, not onougU for its expleilation fixr cho¬ 
colate makmg. SeeOe of S, Burek yield lUipe nuts of cotumeree 

and give a fat reaembUng cocoa-butter in some of its properties. 

On tapping trees 5 ield an oloo-resin which ie not of great importanjoe tike 
other dipterooarps. Typical damniar ia obtained from S, uii«en*ri Sohiffn. of 
Java end Suntat™, Sol ( j9. ro6ar«a j also yields dammar comniouly known m 
aal dAapu, or lal dAww or mi. whkdi it used as an ineeiwe in Tcligtoua functions 
Atid also os & dmnfecinTil FumigaLare 

other produota reported are tannin and fibres from certain species of 

ShoTOOSa 

Woods of Torione specif* of tim genua it™ very cinular in anatomical 
fitruoture. However, in phyeicid propcrlifls they vary oomdderabiy. Baaed 
Ott weight and hardnww it is pomibb to group them into 3 overlapplns claseas 
viz., soft. hWfi and very hard. In the firet gronp the UghU^t of ahoreas B 
assamim and if /un'mw can 1» placed. Three are eompamble to the Ikht 

twromt group of shoreaeofMab^-a. Tlie w«md group eomprires of 5 arg^ 
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S. buKhananii. S, grati^ma, S. gtriui^a and S. talura. Most of thoso uo 
modarately lioAvy; only a fcw ant heavy or Ugbt. This olaaa more or leas uorrea- 
ponds to tho meranti pd'atig grottp of Malaya. The Uat group ooiiiusta of tho 
wttU known &al ( S. ), S. obtuaa and S* tnmbv^sctia, Thoao are the 

heaviest of tho ahoreM, although a few eamploa firom outsido their natural zones» 
may bo Bomewhat light in weight. 

i. S. af£entra ^toher* S3V> tS. o&ltisa WalL-'^A me d iii fn -aizod to large 
tree growing up to 34 m. in height. It grows in South Tonaerorim^ Burma. 

Description of the wood 

General properties— Sapwood Jiglit brown, hsartwood roddiih-browu to 
groyish-browu ; hard, heavy { sp, gr. 0*74^0 03 air diy J, intariookod-grain^ 
modiiou coarw-toxtured. Sapwood of musouni spodUnoDs attacked with 
fungus and pin-hole borors. 

Gross structure—See page 155. 

Uses—It may bo suitahlo for alt purposes for which hard shoioao aw used. 

i, S. Bssamica Dyor-^makai. AfehiAt, amIwi f Ajkoi. ). hjUan ( Burin.). 
A large tree. 30 m. or more high and ohoni 3 m. girth, with a long, stfaighfe bole. 
BttrJt light brown to roddish-brown, oifoUnting m huge raised pUtos looking 
like tUos of a roof. 

It grows more or loaa grogarioualy in l^nkhimpur and Naga hitls of Aasam ; 
also sproaila to Burma where it wwiirs In moist, evorgroon forosto of Myitkyiua 
and Katliu Division* Thom aro other geographiiwil foritw of ossauiiro growing 
in Malay Peninsula, Sumatra, the Philippine, CaleboB and the Motuocaa. S. 
tusamUM DjTJr form globifera ( RiiU.) Bym, is a troo of the &talay PuuinmUa and 
Sumatra. 

Description of the wood 

General properties— Sapwood dirty white to grey, hnartwood pale brown 
to brown, eomotimBS with a diitinwt ysllow oajt whun froeh ; tuetroun ; eoft to 
modorabtily hard; light to modjoratel5' heavy (ep. gr, h'4<M)-68 air-diy); 
fwrly etraight-graitiod, but oocaflionally iutorlooked in broad hands showing 
"ribbon" g reto oflbot on hoard 6 mw ; toirtunt even, niedhim-roaroo to somowhat 

fine. 

Gross structure—See page 155. 

Among the shoroos of tho ludo-JBurma region, this is relatively a light and 
soft timber. In this respeot, it comoe undor tho “soft shorass” or “light 
moranti" group of ehoroas of the Malay Poninsuia and othor klands iu South- 

Eaet Ajda. 

Streogth—See appendix I. 
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Seasoning—Tho timber seoaonft well though liable to uonw soif^ track¬ 
ing. It neeclji aopoe pmteotion ageiost mpid <ii3^tiig eonditions to avoid undns 
degrading. 

Natural durability—N'ot a dura tile wood. OraveTurd teats at Dehra Dun 
show that it lasts for 34-71 mouths. 

Insect and fungus atuck—Liable to be attacked by several apecies of 
powder-post beatloj pin-hole and abot-hole borers. Uost important of those 
are Afoteat^ A&lagericea F. and sjiiafcoruis Nown. {Fam. 

Corambyoidao 1 and some spooiM of Boatryehidae. f<jtn«« hfiMnyensU Mutt, 
and Oonoderma opj)Ianaium (Pars.) Pat. bavo been recorded to cause decay. 

Preservative treatment — Heartwood is only partially treatable. 

Working qualities—Fairly easy wood to saw and work with- It can also 
be brought to a mmotb, Imtrous sur^^oe without much diiHoutty. 

Supply and uses—In India U is available in fair qnantitioa from Assam. 
It is mostly used in the form of beama, scantlings and planks for coastruotional 
purposes; also used fur furniture, voaeerB and plywood, tea-boxes, and pack¬ 
ing cases. 

3. S. buchanani Fiachcr Syn. 5. bmcieolata Dyar—A largo tree of ever¬ 
green forests of Myitkyina Diitdot, Burma. 

Oescriptioo of tbe wood 

General properties—Sapwood greyish-brovrir. heartwood brown with a 
yellowish oast t somewhat lustrous ; wood modoratoly hand ; imxtemtoly Iwavy 
(up, gr. 0-74 fti^^iry ) ; slightly mtorlocked-grainod i medium coarao-tostured 

Gross structure—Bee page iUfi. 

Uses—It may be iwed for all ptirposos for which S, Mrictijtora Is tued. 

4. 5. fartnesa PUdlwft Syn. 5. AypocAnie Elancu.—very large tree of 
South Tonassenm, Burma, growing u> a heigbl of 4o m. In iWay PoninsiUa 
this ia known as (emai, iamuJt incmA, Aiao reported to oootu- in Tbiiland. 

Description of the wood 

General properties—Sapwood wfaitish-grey, heart,wood light yellowiah- 
brewn to brown ; tustniu-; : wood modemtety hard ; modoratoly hoavy { sp gr 
0 48-€ ^i^t air-diy J ; uomewhat intotlookod-grained ; medium'ooarw toxtu^ 
except one sample, which woe rather dno-textured, 

Gross structure—See page 1 53, 

Usea^m. ^ber is very similar to S. ossamtea and appoam to be amiable 
for ^ jnirpoeo^ for whioh 6\ assamica is itaixl. 
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5 . S. gratissiniA T>yar—Known in Mftlaya (W A large tree 

more tJiafi 30 in. in lioigiit and 3 m. girth, with * gpod chiar bote fifom IS-SI m. j 

quite short. Bark usuoUv thick, dork brown or grojiah-brown, deeply 
BBSured falHng off in oblong ttakoa. Eiuiiatiin of dunmar takea place only 
in floiall quantity. 

It grows in Mergni, TenaMeriin and oxtaiida to Thailtmd. Malay Poninenlft 
and probably also in North. Borneo. 

Description oi the wood 

General properties—Sapwood yeUowiab-groy or brown; heartwood pato 
yellow brown to reddiah-brown ; dull ; liard i modoratofy heavy (*p. gr. O’dA-' 
0.74 jiir.dry ) ; intorlocfcod-gnimed and coarso toxtured. 

Groiss structure—Seepage 16S, 

Uses—Wood vory eioular to S. striuijiora. For uses see under S, aeri«i- 
Jloro. 

6 , S. O'btuaa Wall.—tUrya. Some times known ae Burma sal. Jfai- 6 ot- 
pAe, mai-ngif^ raai-nye, latwo. lAiiyo t Bunn. ). A largo deoiduous tree 2+-30 
m. in height, 3-3*3 m, in girth {sometimag 3 m, and over ). Bart dark gn^ 
with longitudinal fiasuros, rough. 

It occurs sf ^motimaa grogaiiousty in Ava, Prome, Uartahan to Teuausotim 
in lower hiU foiwts of Banna up to ftOO m. It grows often in association with 
Dipterocarpvs ttAerculaius and Ft-niacma »uavit and is often sold oommeroially 
mixod up with the latter undor tho boaJ inulo name “thityaingyin". 

Docasiooaliy this Is used as a iao producing tree in Burma. 

Description of the wood 

General properties—Sapwood light grey to brownish-white: heartwood 
yellowish-brown or loddisli-brown ; rothor doll ; very hard; heavy to voiy 
heavy (^. gr. 0*84-1-01 air-dry), iutorlocked-gniiiiod, sniaetimes nhowing 
“ribbon" grain effect like aai, motlium-coarse to somewhat fino-toxturod. 

Gross structure—See page IS5, 

Strength—See appendix I. 

Seasoning—^A alow^lrying wood of rofiaotory nature and prone to snrfaoe 
oraoking during »«Mon m g . Thifl dafeot b nut vory aorious, the oraoks being 
rothcr fine and straight. However, tho end-splitting may bo somotimw a serious 
d^foot. 

Hatural durability— One of the Burma woods well-known for durability ; 
vary raaiatant to dooay in natural condition. It w also durable, whwi exposed 
to alternate wetting and drying and stands very well in oontaot with water or 
ground. 
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Insect attack—Except sapi^oud, no attack ia known; roporiod to bo white 
ant proof ( Rodger ^ 

Preservative treatment—Parttall.r troatnbhfj ponotratian of proaervativo 
u qniy BuporfiuuJ. 

Working qualities—It hi a very difficult timber to saw and work with, 
nther preferable to saw wbon green. ARor some difficulty thla can be broi^t 
to A good HiBooth surface. 

Supply and uses—Supply is always mixed up with P^t^^iactn^ avavig, eo 
iteparute dguro for tlioso ia not available. The timber is availabio in huge stzeft, 
isqutvTea of 30' x X 12' (V*14 ni.X » m. x *3 m.) are readily available 
I Pearson and Brown K On acuotmt of its natural durability, mokee exrallent 
sleepers, bridge timber and for piles and mine props. Its other uoes are general 
constmetion, carte, plough, rough fumitnTe, boat building, canoea and wells. 

7 , S, robust! Gaertn. f.—»). Widely known oa ea1 in North Tmliii. 
lltUy flitl ( Asm. ), ihat (Ilong.), boLaal, borMi, borMtr ( Goto ), aakhit, jHJbmn, eol, 
!tnla ( Hind. ), rauiappUTaanile ( Slal.), dieag^ikit rinjtU, mmi (MJP.), /Ul- 
aronp (Jiik.). mktat ( Nep. ), miiwj, ecbm, enrinjrhi ( Or.), kunffitiyam { Tam.), 
gugai, gHggihin, ^uva, thamba, ^rjtiknmn ( Tol.}, komk, pifjal, { other 

aanies ]. AUo known in anoiont Utemturn oa onjuaiaTrae, A large deciduous 
tree, imualJy gregarious, growing often to a height itf about 37 m. and a girth 
of 3 ■ 7 m, or more, in favoumble loooUties may attaiD ovon a height of 4Q m. 
with a olaan bolo of lS-24 m. and a girth 0-7 -.1 m. ; again^ depending upon 
boality, the tree often grows to 18-30 m, in height and 1 '5-£l m. in girtib ; 
however, in unffivcnrabla loualitioB it may grow to a hoight of m. only. 
Bark 3*6-5 cm, thick, rough, dark brown with conspieuouB vertical fnrrowa. 
It can be usod for tanning or rnakuig tan oxtraetH. A brown dyo is soinetimes 
extracted from the bark, Locnliy lust dhren are sometuaoe need for making 
ropoe. The tibroe ore short, eoaino and reddish in colour an d ore not of anr 
real value. Bark is ueod otso for foal piiiposes. 

Tho tree yiuldfl a natural rosin t sal dammar) whicli b fieijuenlly hornt 
in Indian houaea as an iiioeuw, iiv ndigioiifi ooronioiueti, orenuiuon rites, and for 
fomigations for wauling off inosquitoee at night; aim the roain is used for caulk* 
big boats and is valuable for pointa and vumishos, and os an buderjing agent 
for ftomu waiDs. Tlie roeui m reported to be used hi modicbio aa an ostringeiat 
oml detergent. It has not proved prodtabla to top tho trees as tho 3-10^is very 
small i raoroovor, duo to the unsoientifLo method of tapping in vogue a giidled 
oonditicin is brought about and the trees are ultimately killed. So tapping is not 
profitoblu. Tapping uarritMl out in Oiiaaa in IU43^3 indioated that hoiitontal 
method gave bettor rosulte than tho vortical. Jm^ September weta found 
to bo the best montlia for topping. The yfold of resin came to about 10*7 tolas 
per trto. It is said that best quality of rouin nomro from the fost yearof toppbig. 
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During the last war there was « great dem/vnd for this roaiti by the Defence 
Services. In 1943 domand of the Ordnanoe Dopartmtmt alone was estimatsd 
to be about 33,ft00 maunds of dammar. To moot this suddoit demand, tapping 
experiments wore conduotod at the .fhajra foreats. Delira Dun, in 1944. Oiip 
hundred trees of I *3-1 5 in. girth wore tapped uecorfliiig Oi tho method followed 
in the case of iJoIaiyomrpiis in Malaya. fSach. tree had six bls'zos in three rows 
altemately. in shape, the initial hkzes were sami^uireular, the size being 10 
em. X 5 cm. with a baao of 1(1 em. Presheiiitige wore done ibrtni^tly and 
monthly under two different experiments. The results iudicatod that •fime to 
November was the liaat podml for tapping purposes aud the maximum yield 
could be obtained during September to Xovember. The girth of trees did not 
seem to induetice the jdold. Tho horizontal blavcea ware found to be batter than 
the vertical ones, while tho top*mi>st bhazea yielded more gum tlian tliose at the 
basal region of the trees. Furthermore, fortnightly freshonings gave more 
resin than the monthly. How'over, these oxporimouts wore disappointing, ne 
the yield proved too low for camuiBrcial exploitation ( see Table DIMore¬ 
over, tho yield of the paain was very en»tin ; some trees liiil not jdwld rema at all. 
others started woU but stoppwl within a short timti ; sUli ot Iters yielded only a 
little oYon after one year’s dipping. Aitatomical study of shavings Grom the 
blaze (wood and bark ) rovosUxl that soon after blazing, formatbti of tyloeo* 
took place in tho vessels of the eapwoofl cIcbb to oaiuhUl region. This inva- 
riabiy happenod in the troee which initiiiUy started yielding main fairly well hut 
stopped altogether later on. 

An analysis of the onatomioal data indicated that the reactions to wound 
( btaaea ) in sal varied from tree to tree. Some trees fuemod to resist the wound 
better than the othere. that is, they do not readily ptwluoe tyhwae blocking 
the veaaols adiaoeut to the wound as quickly as others do. The farmatiou of 
tylosee appeared to determine whether the tree was going to be a good yieldor 
or a bad yieUter. However, much intenflivu researeh lias yet to bo done before 
one can find out a Buitoblo meth<«i of tapping sal. 

During ttie last war when tlio import of cartmuba wax was restricted, 
Pnutamlmker sucoeetlffll in preparing a substitute w'ax for eamauba by using 
ahellao wax os the base for a mixture of bees wax and nai reain. This aubetituto 
was found to be satie&otory by tho munufacturern of oarbon paper who use it. 
Puntambaker has also recorded tho following data on sol reeiin : — 


Specidti gravity at IS'^O. 
Melting point 
Acid value 
Saponification value 


— 1 . 097 - 1*123 
150"-I7fi'’a 
= 24-4 
= ai-i 


Seeds are produced alniodt every yuar, but a tendency to lave a heavy 
seed crop nnoo in three yoare or so is also well-known. Sal seeds are some- 
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f tiwftt roaijted and eatan, aspocbtly at the time of food joarcity, «.g,, femioo of 
I8f^7. However, the saoda'Are not wholosonio. It ia the ootylwlons of the aood 
which yield an oil, known aa ^ butter, aud la used for cooking and UghUng. 
This butter boing white in colour fa dso imniotimca used for udultering jfec- 

tiVhilo talking of soods, the pn>blon) of the survival i>f n&l seedlings and the 
legeneiation of some sal foreats ooiuio to one's imnd. TJifa boing a voiy didionlt 
problem it has been lackliKl ftt>m cUfferent angles. Some years ago tlin Wood 
Anatomy Branch carried out aomo preliminary invostigatioiM on its morpho- 
logical and nnatomioal aspnote. Ijorao of the main observations of these 
inveetigatioafl am recorded here. 

To start with, the ml seed fa actually a S'-wingod, d-S ov*ttfad finiit, from 
which it fa not unusual to see devolopmont of more tlmn one Het.'dling, Pidy^ 
embryooy also occasionally occum. Although the seed is very fortilo, some 
Mmo gamunating un the tn«, yet its viability fa vory short. It seldom gor- 
mluates two weeks after it» ooUeetiotK Thn Anatomical inveatigatioii Ibe 
seed and its growth shows that while thn radicle grows fast, the plumules 
reemun for a long within the ootyledonary sheatli. This dilForenco betwoan 
the dovelopnifinl of the root and the idwot fa nuiintained for a long period, 
Vasenlariaation of the twt bt much faster than that of the shoot, while in 
liypocotyl, it fa extitiniely slow, hHirthor, the 'struoturo of the hypoooiyl is 
characterized mainly by parcnolivmiv cells, often fllted witli starch deposits. 
In the shoot production riiere is also some provision to meet the nn favourable 
cooditioiui of growth. Some axiliaiy buds are provided on the axifa of the 
cotyledons. Wlieii the main shoot is damaged or starts witheruig these axillary 
buds oome to the rescue and serve as sheota. 

Sonic experiments were aUo <!arih!d out on saj atwdhiigs grown in water 
cnltnre with trace olnmente with a view to finding out wbethor any of them 
would stop the dying Iwtek of the shoot. These trace efameiite wore zinc, 
manganese, copper, cobalt aofl boron. Zinc and mangaiieei) wore found to 
have some beuefioial effect on the general grtiwth of the seedling iiiit did not 
give any help in the cuntinnuus growth of the alioot. On tlm other hand. 
Cobalt "had a retarding offeoi on the gaiiaraJ growth. With all tlmae troco 
elemente, the root system was never more than 10 cm, Jong and there fa a tetV' 
donoy to produce canridereble lateral rooi-iots- It fa true that the plant fiod 
with trace elemente showed a bettor devolopiiisnt of vassals than what fa found 
tt) natural seedlings. But insptte of aIJ these advantages the soedlings fed ■with 
trace elemonte ultimately died similar to those which grow under iiatuia] forest 
oonditioti, 

Sal occurs widely in nonhom and central India in apparently two xonoe— 
one sub-Himalayan region ( 1,800-1,500 m, ) more or less in the north of the 
Gangetic plain, and the otber on the south of the Gangs. In the norihom or 
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Ktib-Tiim&laTAn regkiii it tuOfi iriGsijom tiuiit up to Hosliiarpur in tliB Boitt Punjab 
and thtiti e^itonding cAntwards tbmugb Uttar Pradisdi, Bihar, ^gpal, fV'eat 
Bengal, &»t Pakisjtan aud Aiaam. It ntaohtu; ite oortli-ft^tom Limit up to 
Nowgong and north of Balipam in Darmng Divisinti, Assam. tVTjoreias, in the 
region souiH of Qangu, its vrostont limit is BaJaghat and spreads Houthwanb to 
Andhra, and then onatwanU tiurongh OrrsjMi to SrrutH West Bengtd and south 
eaatorn pjvrt of Bihar, lu short it is ono of the outstanding trees of the Uttar 
Pradesh, Madhya Pradoah, Bihar, Dri^, West Bengal and ^^ssam, besides Nepal. 

'Fho disttibutiDu of sal in India is of cotuuderablo interest because it iudientoe 
the north-weatom limit of the family Uipterooarpaceaa. Aewniing to some 
authurifieo sal was growing during the Muhammadan Period at least near aboat 
the city of Lahore. Purthormure, it is believed that heavy pressure on land 
for ngrioulture has pushed sal distribution tens ards east ihroii^iout the gaugetic 
plain. It a'ill, therefore, be soon that there has been eotne nulkal changes 
withiu the laet Gve huudreti years or so In the distribuiion of sal. 

Besides, fntm time immemofial sal has been a landmark in the flora of 
North India. It's gbriea are eonnectod with the hirth and Parinirvan of the 
Buddha. Lumluoi, Buddha’s birth place, whioli was on the bant of the river 
Bohini, had soorod ualn-grovra cttlJixl **Mtin^nta-stUavana*\ It is also said that 
on iiiB banks of ibo river Hiranyavati in n sal grovo. the BiiddJra had a Iwd pre¬ 
pared for himself bntwoon two sal trees. Sid^iuiti wbJlo (lesorilung the flora 
of the Himolayiui region ami upper gaogetia pljiin, elswiuflofi aal under the third 
ftoliedule colled Aranifaka, Similarly Glmraka ebssiflre sal as a ootmuou 
.-tmnjfajtw epooiea. Knutilya in his Arthtmo^tra haa put aal among strong timber 
yielding trees of Uw foro§L In .SoMo^rna (Ariuiyjthanda) it U roeortted that 
in Panchabati wlierv Ram built art osmiwi (liermitago i, the odjaoont hilla wore 
covered with «ala and other irew, In J^mmyana, tho desoription of Lho ‘ ‘ 
vanika”. whioh was Eavan’s pleiunire-garduu, uontoiimd o Sylvan greve with 
ntih, tisoha mid other trees. 

Tho (pmlity of 34il varies from ptiwio to place. This haa led to a boUof in 
oeruun qfuartere that there ore at loast two typoa or varieties of oaL So] hxMit 
Nepal North Bengal and Assam is said Lo be better Umn that from othor looa- 
mien, Judging llfom all points of view it can be saW that it is not ao mttoh a 
question of different vartntifei of trees os the inherent anatomical struoture of 
the sal wtKMl. The foot is that tho atmtomioal struoturo of sai wood varbs to 
4 great oateui. In this ^-ariatjou the iisaues that mostly tako pirt are tho 
porenohyma oolla and the rays. Undur oertadu oonditions of growth tbrum 
thmiw devolop in a modsrato quantity reaaltir»g in tho produotion of a wood 
wiudi is hfiovy, atioug and modium-ooarao in toiture, While under oertain other 
oonditionB dcvolopmoiU. of these tisatim may bo veiy high. In the latter caw 
the wood booonire ratlmr liglit, weak and vary coarse in texture. Ic wfll 
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tborefore, bo soon ttint It to iu>t tbe goaotioal Tamty bo rauoli which to responsi- 
blo for the qiialitv of out no it to ths conrlitinn uiidor wbiflK it growB. Espariencje 
hns shown that tho locaiitios sud to praduco had varioly of sal havo lUao pro¬ 
duced tlifl boat quality of sal and vice-versa. 

While tnflltino on mfonsive study of sal wood, on. living trots. Chowdhury 
haa thrown ooiusidorahlo light on the onaiotittoal variation in tlio formatiott of 
itp growth rings. He came to the oonclusion. after years* of Itotd and tobontory 
reooaroh, that the ao-caJlcd growth marks in aal are not ammat foatiirea. They 
may be formed onoo or twieo a year or may not l>o formcii at all for a inzmhor of 
years. Furlhennore, Ids ohaarrations on the rotation between tlie foliar 
development and the diamotor growth has brought forward some hiiidumeittal 
information on the growth iM^havionr i>r troptoal trow. Though foliar develop¬ 
ment ill E^kl Starts soiiietinma in April, the diametor growth ill the main bole 
fftait” t-3 mnuths lator, any tinie from Jims to .August. Tlito to a very impor¬ 
tant obeervatinn in eompatiaon with tho trees of the temperate region where 
dianxoter activity usually spreads very qiiiukiy in the main trunk, Mion after the 
comljial aw^oming in the oponing buds. In oonirodietion to the genend 
belief that tropical trece grow in ilbimetor throughout the year, ooasation of 
aotivity in sol him licen recorded by Chowdbuty sometime between 
October and middle of Kovember. 

Chowdhury’s investigatifln on the xylem gradisnt in sal to also of some 
interost. Ho re-dnasiaed and ro-dnaned the protoiytom, mctaiylem and 
secondan' aylum in yoimg shoote of sal and canic t« the ooiicluaton tbat it in not 
so mudi'thc heroditary fociors which iufiuenoe the length and width of tliese 
ttosuce os thoHc of the rate of extension growth. 

Description of the wood 

Geaeral properties—Sapwood and heartwood usually dtotiuct; aapwood 
when &«fih, pale white with a hrowniah tiiige, narrow i if loft unprotected, 
often turns to almost blank oolour due to fongua attaok. Hoartwooil light 
brown to brown turning reddish-brown on eseposuro ; colour dtottnetioa between 
aapwood and hcartwDod may not bo always uniform, partiniilarly wban sapwood 
to in tho process of eon^fraioti into lucurtwood. This trandtion stone to some- 
called i-McAo-pueco hcartwood and apporoutly looks like hoartwood 
in oolour. As tlito to not true hoartwood, this to perishable aomewhat like 
sapwood. The only way to dtotingutoh this AttcAa-pucco hoartwood from true 
heartwood to by the pteflonce of lioavy tyloaea in hoartwood ond its absence 
in sapwood or bicAo-pwco wood. Wood dull ; ha«l to vory liaid ; usually 
heavy to vory heavy- (sif. gr. 0-63^1 00 air-dry ); intorbeked-gramed. often 
ahowiug ebaracterlstio dbboti bands : medium to coarfio-toxtured. 

Gross structure—See page ISO. 
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Strength—^ dppondix L Sskluur ood havn studied tlio toraional 

properties of sal and rocordod tondon Aiul shear values after ten tjnjr a lotga 
aumW of sol Hpeoimeas nbUiiifid from tUSofeiit states suoh a» Asuam, Woiit 
Bengal, Bihar, U-P. 

Seasoning—An extremely difficult timber to seMon. It dries slowly, 
develops small sufoco cmcks and ut eusueptibb to oAEta-batdemDg stToasos. 
Even under mild conditions, pUuiks usmdiy dovelop numerous surfaoo craoks 
which may still ineiease oo furLbor drying. Thick scantlings are liable to aevore 
splitting. Slew soasotiiiig under cover hi slieltercd locations gives the best 
results. Ssascrning in log form followed by conversien and open sLackiag, 
may aLw gi^Ti bettor results. Green timber is loeally fevoured for building 
purposes. Exiierimants indicated that sal in small section, dries out more 
(quickly than in logs or large soctiana. To check case hardening. l%ehman and 
.Tai Kishan lias recommended stcamiug at poriodic intervals during kiln season- 
tng for fts many as 2—1 hours each tiine depending upon the intensitv of la ftti 
hardening and thickness of the materia]. 

Interesting refiTHlt}! have lietm obtained by Ttehman regarding reasoning of 
sal for fuel purposes. He has given preclio information on the rate of drying 
and total loaa in weight of fuel during storagp, Moiituro contents of the billets 
and split woods wore 0% and 85 -8% rrapocttvoly. It was found that rate 
of drying was fistor iu split wood than the billcte in the first five wwlts but 
after that both nwi pamilol, Fellefl in winter ( November } and after stacking 
for 28 weeks, mouluro content of the fuel was reduced to 10-12%, the total loss 
being 40-30% of the uiitial weight. Similarly timlxire felled in aummer had 
43-50% m.c. Total loss of mohtnre in 5fl weeks was found to be 24% of the 
origiiiaJ weight of the fuel Rehnum. while carrying out experimonta to 
indicate seaaooul variations of moisture contont of Indjau woods, foumi out 
the equilibrium moisture content of sal in the Laboratory to be 98% and 30% 
R.H., and . ( 35*C. } as 20'4 and 5’6, the difference being 14-8%. Baaed 
on this Rahman lias made several groups arid has dAssillod sal under G. HI 
showing ita porformance like toon which shows maTitm im seoBonal variatians 
in moisture oontont. 

Naturoi durahLIity—Nature! durability of lioartwood u very high os it is 
not attacked t>y white onta and fungi fiir a long time. Graveyard toots at 
Dolira Dun showed tJiat timber remains in good oondilion even after 20 y^tm 
in contact with the ground ; life of 16-18 yeare is usual for sal aleopore. Sapwood 
is not at all durable ond would require troatmeut beforo any use. For 
it is often noticeable that transmiaaioa poles, fonoe posts, and camp pegs are 
Btnnding »» «lii with oil eapwood oaten up, Whatovor, Uttlo hoartw^ » 
there, keeps them still going. Sbraml durability may also vary deptmtiW upon 
locality factors. Cases are on record to show that even uftov eu 
still doing well. Similarly timbers of mature trees after being used for 2B yuura 
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warn reportod to be fftraog and durable (NiLrayaiukmnrtd - tfidian For, BuU-y 
No. 140 J, Puruah£^ttom and Vidya Sagtvr iuxvo roportod that proper ebomlczal 
troatmant of sal pel^ will not only ODsiint against deetrEiolioii bj ioBeota oiul 
fhngi bat ako a life of ^5^0 ywra k po^^isible. 

It k balfevod Rometimesi tliat sal fasm Mlk and north of thn Ganga lA more 
durable than those oeourriiig in south of Ganga. The bask for such a doduo^ 
tion bt not known^ This mujuh can, howovoTp be said that the heartwood of 
mature troea, irrespective of their plane of or^fhiT ^ more durable than iiio 
immature wood from yoiniger tvoe^. The relative durability h oflau Jinked up 
with the questian of kttcha-pucm hvartwood. It k well known that the 
durability of aal is ooniliied to its true heartweod whioh is dark brown in colour^ 
The browiihih region between the imo sap and rlark bjrown hmvrt is not true 
heartwood and cannot^ therefore^ be durable. This point is often lo^t dght of 
when talking of durability of sal. 

Many old roconb are also available to show the eKitomcIy durable natoro 
of sal. Tot emmplOj the exoaTatijrm at "BulaTidi Bogh^" near Patna ha^ re¬ 
vealed wooden dndns anrl other itmoture^ Ui lx% in a fairly good eomlition after 
nearly S^CKH) years* use. From tids, some hiLve been Jod to oonelude that the 
people of ancieut India had knowledge i^sgarding pf^sorvatioa of timber. 
At presoat there is, howoveri little justideatiou for drawing such a HpoDuintive 
^'OnoiuAkui. On tJie other liand there emiiigh direct ovidenre ilmt sal timhar 
can lost for toeuaanihi of years without much ^lutoriuralton. Plant remains 
e!coavatod by the arehaeolegkt fn:im Patahpntra show, t hat sal was used for the 
wooden palisade made in that eity 2,300 year^ ag<J. Wetnien boaiuB excavated 
from the "‘Sfauij'airi Pillard HalP* of the sanui city indicate other important 
iis£^ of sal known to the petjpio of txhe Budhidt Period. Another exantpb of 
durability of sEtJ from Sambalpur, Orissa, whore it was embedded in a tank 
alnml a thoiiaand year l^aok and was still foimd to bo alt intact. To quote a more 
rooont r&oord, the gateway of historic Delhi Fort was found to be nmda of soL 
When we examined those ancient woods^ one point improssfHl us most was that 
the timber used was not of average quality that wo come across uowadaya. 
In all eiysos the iuiatomiea.1 struuLure of these timber showed that theee wore 
spooially selected beoauso they wore the bast quality wood that sal can produce. 

Insect and fungus attack—One of the principal dcfoliatois of saj is Xymia- 
frici niathum in Assam and North India. In Bongal eevero delbtiatiou b caused 
by Matiritm iconics. Freshly failed trees are not normally attacked durir^ the 
first month but it starts from second month onwards. It iuMi been obearved that 
beaiy attack ocourij if logs sm Htonnl in the AUn. Thb todioatea that aouxe 
drying accelerator insoot attack; borer bcotfca have cattsod havoc in sal tteos 
wpocially in Uttar Pradesh and Bladhya Pmdoah by killing healthy trees. 
It is rtsportod tliet prohtse oxudation of min (eal dammar J may sometimes 
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bd A B]i^ptotu of borer Attuok [ U^plocxmjtihyx spimtiontU Both sapwiiud 
and hoartwood are attackod by insects. X^Uuhnjts Jiavipes and Xutodtciti 
onuitm {FamUy - Bostryohidae) usually atlank Sfipwood Major 
to both SHtnvnod and hoart'wood Lfi dnnio by the borurs of the family OoraiDby^ 
oidae {Hojiioctramliyx Dpinitxrait and Aephsth^ hoiosencm j. Among other 
borepj which oauee damage to both tetp and heart wood botoug to Ccrombycidae, 
OnFoulinnidiie, Anthribidae, EluoueniitlAOiSculytKiae/Platypodidao and others. 
Sobaetbn reporta that it is subjected to the aotton of marine boring organisms. 
Bark la damaged by luaevta of the fnnuliEs TermiUdao, Arbolidae aiul CoooidiM]. 

Bhatia. wiio stadiod ex.tonalvely tho Utrors of sal poles in Otiaaft and Uttar 
Pnuleah foiustn during found out Lhat the principal bornm eausiiig 

dfunago to sal bullies are: ( 1 ) powder jmt beetles or ghoon { Bostryohidae b 
t 2 ) sup and heart'bocora nr ambrusla liooilee ( Platypodldae and Soolytidao ), 
Baaorl on this study he lias recommended certain eontrol moasurea for the pie^ 
venticin of borer ottnok. ( For dotails see fnJKm For, /?«. ( Entom, h 8, A. 
J0€O], 

It has boon ostnuatecL that about lott axwclsa of fungi cause damuge to sal 
Lreos and timtiur. htauy types of rot iielutigiug to several genera eimb as 
Femss, ffonotienim, Leidvnu*, LtfxsiUa, Folyjwrufl, Pofy«iru!tuaj TrawwJea, etc., 
have been luportiid. thiring the last war nullione of sat jioJes or balliefl were 
damaged due to tho inddenco of fungus attack. Tho moot important of th me 
were Identified as F owm Htndtts, F. lignoftts, steinAcjfiVmuf, Ijt nlintm 

«itbattdva, Trevtat«> cufroiWM, ^Sfentnm ftirtmltim and Pottfponif («tirwformi». 

Most of the coiujiion du«ntj's of iujartwoed of sal used in service can be 
trauod to Jiving trees which become infected by Lite fungi during various uiageit 
of growUi of the trees. Important fungi which cj^uimj unsonuduess in ml over 
ita entini range uf distribiitioii in IiuUu arti Ft/mtt CftTruft^phi/lli {popularly 
termed 'gavij' ) ami Jfy7ne?torAo«te ruWgtfiowf. I'hough troea of aU age olaseoe 
are liable to infoction. young pole erop L* most susufjptiblc. Fire, ftoat and 
BUppntsKkm working iuUivlduoUy or otillucUvidy an* the factors whidi pntdis. 
pose otJ to attack by *gimj* whiln witlj //. rubiginosa, tire is the principal oon* 
tributory foetur. Both theso fuigp winse unsonnchKiss in hearlwood and 
c.-ontinuo to w'ork into sound w(jod with inctua&ing yoam. The lUTectod tree® 
continue to grow cncloeing the uiMuinnl timber wiihin it. The aSected tnme 
exhibit various symptoms by means of which the flLmase can be identified. 
For a detailed pathological and myoological acootmt of the fungi on Hal, maden 
are referred to papers by Bugchee and BaksM. 

On ctonTOWion of the logs of tie infwted treee, llie fitugi do not die and may 
reiuiiin viable for many years, ao that mure and more of sound tiinijoi is decaved- 
Many of the fungi mo kiiown to cause liocoy of heartwoiid of sal (Begchoe >*few 
of whiolj cetoblish (fc no«i in the wckmI while mujority can bu inwod as a heritogo 
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from the tree while ii*ArnUiig. Tliaw ftmgi fall inm two gn)U|B depandfeg 
on the iwture of deeay. In tb* one. lignin in rnwtly ihwtmywi so that a * wWto 
ret' Li proiliKiBd. whiuli may b? 'spongy* or diTposmi in form of ‘pockieto* in thn 
decayed wood as in ‘sauj’* In the othnr. twUuioM ia iiiainiy dmttoyed and a 
‘ blown ret ’ in produced. Tluj lattor ia more sDfvere Lhnn the fomiBr. In both, 
the affbctod timber looses conaideraidy the stroogth proportics and oatinot 
therefore, bo put to atiy uBofui puipose. A higli poreonttige of reiection of sal 
sleepeis for nulwaya is attributecl to the decay oauaed by the wood destroy- 
uig fungi. 

Preservative treatment—Sapwowl is easy to treat with all profiarvativos. 
HeartB'ood io very refiraotory to treatment; side anil end penetration is praoti' 
«dly nil. The difficulty faced with the treatment is duo to mainly heavy tyli^es 
fonnatiDii in the porea or vesseb- Sometimes all the porea of heartwood are 
compietoly blocked with tyloses- Young sal poles, due to their stnughtneas 
and length, are in great demand for eteotrwal trmwniiadou linos and these are 
generaUy succesafully treated duo to the presence of oxtoneiv© sapwooil in the 
polo Htago. Polea when treated with open tank proco^ show complete penc- 
ttation but with Lowrj’ Process rally mottlod pcfnctration is obtained. Treat¬ 
ment of poles b easy as uompared with rectangular sioopors heeacuo in a polo 
there ia always good proportion of aapwoo<l ail round for easy treatmont. 

Working qualities—A difficult timber to caw and work with duo to heavy 
interlocking of fibres. Ijase difficulties are cjcporionccsl when sawn green than 
when tlry. Wiiile working with iiuwrluiies. pickiiiig up of fibres often takes 
place and it b difficult to got a smooth surface. A modlum gauge of aaw gives 
good result and for machuiing, outtere should not be ground too fine. 

[foe to Enterlockiiig uf fibres, a "libbon” gmin effect is produced which is 
very charaoteristic for sal. This figure is }mi seen on thn fhee of a quarter 
sawm swl Uiatd and is tiic result of spiral revoisal that ooeure in tliis tree every 
few years- The width of alternating bandfl of tight and dork ootour umy. 
howevor, vary to .some oitent prtKiiicing beautiful ^ire. On oioser examina- 
tlun of Lheso Uantls, it may bo oljsorvod that one l>and in more or loss, parallol, 
and the next one oblique to the axi» of the fog, Thn result of this is that split' 
ting «.r wood b extremoly diffierult - more in the radial than in the tangential 
direotioBi 

Supply and uses—Being a gregatio"^ that grows over a large area of 
the Indian auH-cuntluotit, sal fiinnft the largest bulk supply ef timixrr in ^bClrtb 
India. The timlwr is used in the form of logs, railway sleepers, beams, poles, 
bailies- scantlings and off-ctJfo- Although the exact vclnnui that is avaitnblo 
in the country is nut known, yet there ia little doubt that tlio quantity con- 
somwi is cojwiifomble. Ifoiinf the World War H some estimotee were mE^ 
as to its availability. At first the out-turti was estimated to be about h nulliou 
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QobJo foot (227,000 ou, m. ) Irtnu a 11 sounxH. This later itiew op to tO niOtjfpfi 
ouhic foet ( 283,000 co. m, h The Kighost quantity of injpply was rcaohad in 
1044 when 100 million cuhic-foot or 2 million tons were obtoiiwd. Of this 
quantity ona-thini was formed of sleepers and the rest for other war puipowo. 

For the eeoond fiFo-year phtii it has been estimated iliai a supply of at 
least 10 million keepers per year will be roquiiod for railways, iiiduatrioe and 
forest departmeat. On chocking it has Iwcn found, out that a mippiy up to 12 
miliiuu eleei>ere will be fortbcomiitg for theee purpoetK. In this couueetion 
the figures supplied by some iitatea are available and given below in a table. 


Tanijc TV .—A caU^tbilUy of sat sleepers ift some states 


L^l 

8t4atei 

Nam]!i«r ntaS/b^ptn 

H.O. 

M.G. 

N.G. 

ihrimdltO. 

^orl^ 

EtmAfkOil 

SO.OOD 

X2r«M> 

' 

ia;,0M 


£7l£Qf pTsxdiJik 



IdO.DOO 









( a } Komong [Hvfaixin 


2S.(NA 

SIJOD 

I3,3j!e 


i A \ EAlknrpong CHrukja 


7.000 

T.flOO 



( 0 i PiFLfcbn 

isjm 

30,000 




ld \ BuuDIfIbau 


20,000 




Afmm 






i 0 ) ij*ro Sill Div-HMin 

4jm 

0,000 




In addition to aborvo, the out-turn espootod ftom Xopal ta about 4 lu bb s 
sleeper per year. 


Boaidfsa aleepem. sal is in great demanrl in tlie form of bailies and poles. 
During the last world war demand for poles rose to a very high pitch. It 
reported that during the yearn of war, 2^ million polee were ouniuilly supplied 
Sal polos after proservotive treatment have been fontul to be suitable forovei^ 
bead electric tranemiaaiem and distribution lines, telegraph aiwi teiephone oir- 
cuita. For the spocification of these poles sal haa Iwon duaaifled under grooi 
"A", after test by the Forest Roseareh Inatitute. Greup “A" includes those 
Btrong timbers which have a modulus of rapture in bending of dear spedmons 
ranging between 850-1050 kg. per sq. era. On the availability of sal for 
traiuunisaion poles, eonie data are avnikblo and tlieee are given in Table V. 

The best supp1i« of sal are from Uttar Pradesh {Kheri, Bahraieh Gorakh- 
pur, Bamnagar, Haldwnni and Dehra Dun Divisions as well aa TArtsdniw, 
Oonda and Pilibhit). from West Bengal ( Kumeong. K.klhnpong. 


















DiFrxsocASPAcnus 


t4B 

tt nxft Diviflloos ) &om Asaam ( Goalpara, Kattimp, Hwhitam Estate ) ; Other 
impoiiant »>al yielding areas are Bihar (Siiighhhiain ), Orissa ( Sambatper, 
Angul, MaynrbJianj, Bonai, Bamra, Rairakhel aod Keoujbarl, Another lioh 
gonrue of aal supply is Nepal. 


Tanut V,—AmihbHitif of aai polt* in di^Tefiern/ sfol» 


State 1 

Sizes of poles 

Qu&nritj 
avaitab]^^ 
por anntiTTi 

Bilmr 

3D‘ {9m.) over all length 

8.900 

Orissa 

36' and 36' ( B9 and 91 em. ) girth 
at bntt. 

27,000 

Punjab 

30' { 8 m.} in length 

30' ( 9 m.) in tnii^ 

^-5,000 

West Bengal « . 

3,000 


Sal conttnuea to be one of the moist oovetod, nntmated timber for all types 
of eonstmotional work vrhero sttenglh and durability are the main critori*. 
It has many uses. The nioet important Aises ate for aloopore. beams. Maniliogs, 
raftoie, doora, piles, bridges, carriage and wagon building, dug-out boats, laflder, 
carta, spokea, lallows, hubs of wheel, tool handles, picker arms, tent poge, 
ploughs, dyeing vats, beer and oi! ca.-sfcs. Recently Chowdhuiy has reoom- 
mended sal to the ship building industry in place of imported douglaa fir which 
is at pr«ent used for ehiAittg boards and feeders for grain loading. Based on 
this reoommendatiou a large quantity of sal will be required annually for this 
ainglv industry alone. Sal is Tory good for fuel. Tlie calorific valuo of the 
wood is ; Sapwood - fi,095 calories, 0,173 B.T.D, ; heartwood - 6,433 caloriea, 
9,779 B.T.U, However, some people do not like it becauee of the sparks that 
it aometunee givea due to the prosmioa of gum ducts, 

Sal bark cnee formed a naeful vegetable tanning material along vrith loaves, 
twigs and branched. Tlie bark from old trees ja not as rich in tannin ea of tbe 
younger trees. This b due to the faot that ill old bark there is oonaiderabte 
periilem tissne tleficiont in tannin. The tannin content is given here - 
(o) bark, 9 3% tannin; (*> old leaves, 7*9% tannin; (r) young leavos, 
20-0% tannin ; twigs and teavea, 22-0% ; powder dust, 12* 9% tannin. 

After extrac^on of tminin, the by-piodmst has boon fbimd to yield 46 
cellul«> 3 e. TIht length of those fibres vary from 1*0 mm,-I *65 mm, and might 
tie nsed for making wrapping paper ami boanis. 

As a fuel, sal bark is also used in many localities where it » avaiUbla in 
oonsldereblo quantities. The output of the bark ii conaidoted to be from 13% 
to 34% of the log. In small togs of about 30—45 cm. itt girth, the bark is 38%, 
whereas in larger logs of about 2*7-'3 m. in girth, it is about 13%, 
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Some {noiiminnty uspciinietiCR oonduotMi by Naraji'AimaLUitl uid Dos 
indicstod limt- tJiere is s possibility of utiliEing ksI bnrJc in sdrnixturo viib sow- 
dust snd resiA for the production of boortb. Nomyanmiturti and HATchArsn 
Siu^ have tried sat bark as iUb>m in phenolio piastios at t or 2(K)'*0. to 
Toptaoe wood Hour with good rosult, Tho satno authon iiavo tried making 
building liourds from tanDitiiferous sal bark wastes. It has also been rupoited 
that not only boards of good isitrongth can bo obtained &oni sal bark but the 
strength properties ean bo improved by addition of aaw-dust. Uioy liavo alsu 
recorded intemsting data on difiioretit iisponte of aimtjiiria of sal bark with the 
object of producing boards of suitable propenies { details in Composite Wood 
2, 3, ti>55). Fnrthor Namyanamurtt and George have made some Rtudiffi on 
the productiiin of Ixtards and plastics from fungua infected 8aw^lu^it. Sal wood 
used in thetir otudy was attacked by /faxoj;enro nittala and Tmmefes cuden^. 
The moulded products obtained from such wood wore found to have d«^i table 
etmngth and water reaiataiioe proportiua. They Iiave also giiieu data rt^ard- 
ing duimical eompoaitiou of fungus atlacheil sal womt 

From tbo many iisea of sal given almvn one may bo brl to Uiink that thw 
wnndodii] <iuahtjos of sal tree and its products have tieen brought to light 
onliraly by mtHtem soLenco, But tlds is not the case. Old litomture of aneient 
India repeatedly mention sat wood and its wonderful qualities. Br^aisamAiM 
deolutes sal wood as amipicious (sithAn) and recommends its use for bedji. 
Beats, etc.; rti^ifedpotorw giving ttte timbers to Iw uwd for the constniotion 
of differeiit types of thrones recommomls sal for Acrtnsa-simAdaaao. Again, 
/labt^nlraa candi mentions sat as one of the most ruJ tabic timbon for the 
constnictiion of ships in anoiont Bengal along with teak ( Tactima pmndss ), 
ffanmn < (Irndina oiAonca ) and itnlAol (Ariocarpug inrcjp-i/olia J. There are 
miiny other such icfamnces in literature. 

Recently BOme direet evidenoea on the uiwa of sal in olden times lisve come 
to light ae a rranlt of auatoraicol iii\,-estigatiou carried out on the plant wmamH 
exoevated from the sitee of onciotit eiviliziition by arcIiaeoJogiBts. It is now 
known that about £,000 years ago, s;*! wood was used in the perfamianoe of 
pajma in connection with the hotso-wmrifice ceremony ( AnAufomedA ) at a place 
called Jagittgnun near Kalai. 32 miles frem Dehra Dun. Inoidently, this hi 
Llie eartust record of hotsB-aaori^ ceremony in India. Again, sal c limr e al 
was recovered from the exoavation at AhLohohalra, capital of Korth 'Fonctudw. 
The site b known to be about 1,000 yoara eld. The other uses of sat timber 
and the light they tluuw on the knowledge and experioiico of people ofanoient 
India, have been dealt with undor natural durability, ote. 

8. S. seriMiflera Fischer et Huteb. Syn. S. fioniunda Kura, S. gmtUafna 
of Foxw. in part— kttban^tjwfjthd. Ihingan bytt, 

( urm. ), Ib it ia inoludod tmdet lli^ muratiti Pft’ang 
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gimqi of Shorost and locally ooltod tmfaitti jorit, in Burma, it is a laargo tree 
up to 30 m. high and 2 m. in girth witii a clear aylinilrical liole of about U m- 
Bark ilark grey to brown, rather rough with longitmlinal fortowa. In Malaya 
a dammar of brown to yoUow in colour, b obtained from thia ttoo. 

It grows in the oTergrean forests of Tat wificrfm , Lower Biuma, Thailand 
and Miilaya, wpocially Langkawi Island where it is a oornmon tree in the bill 
area. 

Desenptian of the wood 

Goneml properties—S^^lp^.vood fairly dlsrtimot, whita or groy to light yellow, 
turning B 0 metiniB 3 to a browniah-grey shade, about 5 to 7*^ cm. Hoartwood 
wUowisli-browii with puikLih tinge at plucoa turning to a deeper slmde of brown 
OT pink colour ; slightly resinous ; flomawhiit lustrous; hard, modeiataly hoavy 
to heavy {sp- gr. O-TSM) 7fl mr-dry}, usually iuterlooked-grained; medium- 
and cfvi 3 ii-toxtiLi^e<l. 

Gross structiife—S&o pftgo 155* 

strength—Kot yot toatod. Deach gives average weight 37 lb. (55'3- 
6i 5 lb.) per to. fr. at 15% moistuj® content. Tho M.ttayan spedee appoara 
to bo harder and heavier than the apooiitums we have oizuoluod. 

Seasoning—.\cc<3«img to Desch, the board would rcquiio oareful dmng 
to avoid cupping and warping. 

Natural durability—it h evident from the local ruuuo that it far a durable 
timber. In the Bassoiw iliatrLot of Bunua, it is oonsideiod oriual to that of Hopea 
fidorata. In Malaya whore this timber Is also ttvaiJbble, Dosoh considers it 
probably more durable than the tinilmw of tfwmnli group tostod there, 

Lo,, S. dfochsoln/a imd S, AsfjwcAra, Further, ho says that from the point of 
rteir of deuEity, S. auricei/fon* has similarity with tho lighter forma of balau 
timbere which belong to medium to liuavy, durable, oonstniutioria] timbera of 
the Poninaula. Moreover, ho obeervea that timbom of meranti pa’anff group, 
including S. aerieeijlora, are likely to be roaistaui ttt maiiue borers due to high 
ailica oemtont. 

Insect and fungus attack—None of the spodmena in tho Forest Besearob 
InHtitute, Dohra Bon, oolleotion has so far attacked either by fungus or 
insect. D»oh reports tho same eaeperinnoo in the Kepong wotxl oollootion 
( Slalaya ) and remarks that the timbers of tho meranii pa'ang group ( melnding 
S sertcei/iora ) would ap|>eii^ to be leas liable to borer attack than other groups 
of SJfarea. Aooording to him. after felling ‘pin-hole* bor^ attack sapwood 
njudily. It ie aiso not entirely free from the formation of ‘ spongy hoart and 
in tho case of old trees, tho contra may oocoaionally be hoUow. Sapwood is 
reported to be Biwceptiblo to blue stain unless propor ventilation Is provided 
at the time of drying f Desoh >. 
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Preservative treatment—Jiot so &r bat Deacb reportz that ‘■ira- 

pregn&tion of timben ia the ‘rirenitUt gniup involve? the ase of dmstio 

flohedulo to secure even small absoiptions of prDser^'ativoH This indioatea 
that treatmoitt of S. nerioeijloea with picsotvatives may give some difficulty. 

Working qualities—Actual information hosed ou trials ts not a valla hie. 
According to Doaoh it would appear to gtvu trouble tji Havriitgand might produce 
woolly Burfaoe on planing. Tho sawing diffiuulty is traceable to abundant 
eiiioa deposits in ray celts and this might be overcome by using either beet 
quality ateol aaw'a or with widely" speoed teeth and thicker gauge. It b reported 
that this sawing difficulty can actually be solved if the teeth of the saws are 
tipped with tungsten carbide. However, ihe specimens cut and planed for 
the Debra Dun collection indicate a fairly siuuoth aurfaoo though there may bo 
oume 'picking up* in quarter-sawn pieces. 

Supply and uses—A limit-oil supply b avaiiablo from Burma. Tho riTnlmr 
is of Local value. Though somewhat biinler atui hcavior tlian (utamica 

with a^hich it has also some simUarity in structure, it nan ho uasil for m of ifi 
purpuoeo for whiob 5 - aaaamica b used. The Mulnyan npecieo, whieh b harder 
and heavier, b reportod by Symington to tie itsed for the constmotion of “ tong- 
kanga, an ooeau going, Cjimese sailing ship ". 

9, S, talura Ro>xb. Syn. S, Iftmjera Heyne, ,V, ybrt&unda Wall, ox Kure, 
A', cochinchinendu Piom, FuJica Iticotysni Wight—ttoe of South India. 
Jata (Coorg), Jal, joiodo, jalaranda, jaii, jhaamam (Kaiuh 

jhalianda iMysoti)). ifitntfili, Jtiiwpi/iost, piWt-murttmi, talari, tahra fTam.), 
jfulaW I Tol.). In Malaya colled (eiiMi/;. A moderate-sized to lar^ tree up to 
27 m. high, and.2 • >1 to 3 m. in girth. Hark light-gioy, tteahy, Bmooth or narrowly 
fiBaiimd, about 20 mm. thick. 

Trees yield a teaiu t dammar) which is not of any 1 mpurtanoo. However 
Uie trees are of great value as a good hoot of lac insect in Sontli India. The 
troee yield a mmbfately good law crop whoa Lnocmlitod with Devorbettakuiiiim 
lac insect ( Lacd/er lacca ) in mtinKoon season. 

In India, it grows only in the inebt dooiduous or ovtu^ioa forests of the 
west coast, lianara forests in the Bombay State, Cuorg, Madras, Maklmr and 
Myaore, up to WKl m, obvatloii. It b not typicaUy gregarious but usually oocure 
in patclios in dump valbys, near streaius aud hiJl slopoa. Some of ib impor- 
tant Bssoeiateeareikjtoerpid Mfotia. Man^^em tndim, AftmwsoiM op,, PkotnUz 
Piencarput P. mtUtdinus. aud termhuiliaa. In Hud™ State it 

grows in PikkiUkono valJoy, Tmnmalabihi. SeshawhoUam hiib, South Cudda- 
pah. lo A'orth Salem it owinro in small patches and b (wattoied in the fleoar 
piateou but at soms places tbore may bo a tomloncy to grow gregaiioualy 
Thise patohoo rarely eicood 200 hectaras in extent. Tho mwt important of 
these b to be found in tho Tluili. Javalagm, Tholavubetta reoervos as well as 
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in Aiyur, Donkani Kola, Pane, HultbarKk and otbiW reiflervo». The trow 
here ace tteualJy stunted and tbo boltia an bneUy ahaped. In Jalakona plateau 
it is scanty, grows with Eugmui aUm^ifdia. Those troaa an rather stuntod 
and orookod in ahapa. 

It is now nportod that thia South Indian spooics grows sUo in Burma, 
Indo-Ohina and the Mulaya and Thailand. The Burmese species fior^unda 
Wall, ex Kuix, H. nxAittcAineaetif Pierro of Indo-China and the Malayan 9)»6oiea 
(Sf. talvm are oU considered hy Symington as same or a form of South Indian 
S. latum. In Thailand, it somotimos grows with teak in dty mixed foreehs. 
In Malay Fenimitda it ia said to he grogartous in certain parts or occur aa a nijoro 
oommon true of 'Schuna-bomboo' forest. Eero the trees are smaU to largo 
witli email buttress but in oxposed conditions the bole 1>oconies badly siiapod. 
Sometimes it ut aJeo cultivated. 

Reoentty Rao has worked out tlic enibiyology of S. tatum for the fiist time. 
Unlike sal, its seeds retain viability throughout the fruiting season. 

Description of the wood 

Gcoeraj propertiee-^Sapwood light yoiiow to ydlowiah-brewti or grey. 
Heortwood light yoliow-brown, turning to reddish-brown or dull red on ex- 
posuro ; hard ; moderately heavy to heavy ( sp. gr. 0 '70 nir-diy ) ; straight 

to intcrlodced-grainod ; even oud medium coarso-toxturetL 

Gross structure—See page 155. 


Strength — A moderately atroug timber. Poaisou anil Brown quoting 
Kami give liio following strength figuns i — 


1 

TaA.»lSVEB3fi STBBSOttt I3f !*». PSB IMJ. tJfCa 

1 

Grtuhing pamibl 
to grain in lb, 
per sq. inoli 

i 

Breaking atrongth 

Modultiu of vlaetiolty ur 
young's modulus 

11,400 1 

1,500,000 

0,005 


Seasoning—H is not a rofnictoiy timber and ahottld season without much 
difficulty. Aocording to the tests naciiod out bi Malaya of some timbere of 
mrmnti pa'ang group which itioludee S. talura, it is indicaUKl that radio] tan¬ 
gential shrinkage would be over 4% and H% respectively &om green to ovun- 
dry couditioi) of such timbers. Moroevor, to prevent cupping and warping, 
boani thicknefians require care iu drying { Ueech J. 

Natural durability—^Not durable. Graveyard tost at Delira Dim, showed 
that it lasts for 55-62 months. It is mparted to be durable when used for 
mining purpoaw. 
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Imect attafk—Bnetle Attack foUonriiig fire ban killed A JargB ntunborof trew 
in Nortli Coimbatora. 

Preservative treatment^—Heart wood very refinutoiy to Lreaitai:iit; aids 
and end penetration praeticAlly iii]. 

Working qualities—Somowiiat diffionlt to SAW ; on planing worka to a hard, 
emooth etu'&ee. Eixp!metic;e of oaw^'ere of Malaya indioatoa diSiculty in saw¬ 
ing duo to high eilioa content in Uieso ttmbors and tiro sawn eurfao^ (nay ahow 
woolhness. 

Supply and uses—Due to soattored treea, aupplios are small but modemto 
supplies may bo oblaiuod itom Mudns. It is legally iiHt?d in cODstmctional 
worit auoh as boaius, trusses, struts for tniaaes, bridgoa, pontoonB, pi Jos; 
used for can sliafte, ptouglis, canoes, boat building, wolls, tool liandles, rough 
furniture and slocpors, Troup reports its use for "timlwriug” in Kolar Gold 
Fields. It la oxoalinnt for fuel. Tiio calorific value of the wood is: f^apwood - 
5,247 calories, 9,445 ; lleartwoo^l - 5,519 calories, 10,190 B.t.u. 

lo. S. uimbuggaia Roxb. Syn. I'nficu Ittriibaffgaki W. & A.—/«;in&agsitfn, 
tampakam, miJiagar (Mnl.), (laHpu, ciMi^o. iaraniAttH»6i, karttppu- 

dataor. toJitfiopam, inndiUgai ( Tam. ). {toogyilapa^tarra, jalori, mxUattavtm^ra 
tambn, t&atrAa ( Tol. ). A meilium-skeil trwi witlt a olear bole of about 3*7 m! 
in length and about 1 m. in girth. According to Troup, larger trees ef about 
18 m. in height and about 2 m. in girth have mostly been cut and such trees are 
therefore, now tare Bark dark, thick, rough aith longitudinal fissures re¬ 
sembling sal to a great extent. The tree yiolds a dammar whinh is locally 
used sOTOOtimes in plaoe of piteh and also as an iiicenoe. Resin is aomotiince 
used in mediciiio ua external stimulant. 

It grows only in ILninie State and distributton is at 9 t> limited in certain 
areas such as in the Soshochellam and Palkoada bills (Cuddapah and Koith 
Arcot Diatricte ), up to 1K>9 m. (dovalion. Though not exactly gregarious, the 
tree sometimes oecura ptHUtifidly in small to largo pa.tohcs aad in tiiis respect 
as wed 08 in general appoomnee resombb dharta rofrusia of ^'urtb India. li« 
important aaeooiatca are P/crocorpiw gantalinvg, P. marsapium, Anog^i^sw 
laU/olia, Chtarmyhn Ttfviinalia tamtHttw, Daibcrgia laii/olu, and 

others. Acconiing to Cox, Conaofvator of Fonssts, 5. tutiU»iggaia in tho past 
was more widely spread than at present. Ho further observed that it is eapabto 
of growing to a very* huge size up to 4 m. in girth or so os indicated by the^r 
etumpo but at present trees of oven I 3 m. girth is mUior rare. Gsnafiy treau 
bom 1-1 5 m. in girth are now oomumniy distributod over a widn nrea in 
Soshachellam and Folkonda foreat. Cuddapali Diairiet, Ituiraa. 

Description of the wood 

<Jaieral properties-^pwood lighter in colour than the hcartwood often 
light sny-hcffwn, Hmetunre with polo yellow cast; haartwood bre^ to 
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rett!diflh*brown and qnlckJy ttiininj; dark brown or rod on exposure ; rather dull i 
^ty hiirrl ■ vorj'' hoaiTy { sp. gr. 0 • 97- 1 ' OS air-dry J; somewlLit sferaigtit to 
intorlookod-gniinod, oc^caeionaily allowing ribbun-Uke baiidis i mi>diuai to newly 
fine-toxinrod i rath^ eloso and oven-gramed. 

Gross St nicture—See below. 

Si^:eIlgth —Hot tasted yet- As quoted by Gamble. JJ&ker gi^oa P = 902 
to 999, and SkiruiBr, P » 930, intlieatiiig that it ia a bard and strtmg timber. 

Seasoning—Aocording to Poorson and Brown, it is diffipult to reason and 
ia liablo to warp and eranlc 

Natural durability—Not to&tod It ts^ liowovor, reported to be a dur&blo 
timber and ao liiora is a demand fur it in Cuddapah OLstrict^ Madras. Troup 
EfiyE that it ifbaEids well under water and, thoFeToro, thero is a demand for ita 
use in well^lininga. 

Insect attack—Pearson and Brown record tiiat it ia immuno to insect attack- 
Very old spocUnena in tko Dchra Dun colleotion alBo do not show any attook 
with the exception of ona epocinieii in which case the sapwood ie badly attacked 
by borers. It lias, however, been rooordeti by the Forest Entomologist that the 
trees are attacked hy Imrsm, probably by H&pkKi^raf^Ufyx of Cemm- 

bycidat ^mily^ 

Working quaJities—Ea-^icr to io dry than tn green condition. It 
works well and can be brought to a j^mooth ShibIi with a little coro^ Heavily 
iotarlockod-grajnod speeuuetLi will offer difficulty in pliuiing. 

Supply and uses—Tho supply iM limitod. It will be rather easy to get 
this wood in ^mall flimmisions. In Soutli India it ia Ukod very much for house¬ 
building eapocially for posta, beama, ntfters, door and window franjae and 
planking; tocally oUo used for plough-handle. It may be worthwhile to try 
this for turnery work. 

Gross structure of the wood 

{ Shor^ arpauHo* a^mmica^ 8* hucAanani^ 5 */ariuo^a, j5f, 

S. pbiu3a, pS, roAiijUa, S, S. S- tumbug^^ia | 

[PL 20 . llS-mi; Pi, 21 , 121^120 ; PL 22 , 127-^132 ; PI. 23 , 133 J 

AH are difluBe-porou^ wowb^ but Ofi rare oocamonA a tondcrnoy may he 
noticed for semi-ring-porousno^ ( 5, argefdca, St tMtmicat fnrinom and S. 
gratissif^ fiMyto/A ring^ usually absent Or iitdistiiictly mfirkod* 3^ rings 
per flUL i ocOftSionally bauds of eorapJimtivoly thick-walled flattoued fibrofl with 
scanty ports ( S* S. /aiwfu, ttivnbnggaia ) give the impression of 

growth cinga ; other anatomioal atmctiiros itfliich afw give the impression of 
growth mark? itre ( I ) oonoentrio> soft tiasue or parenchyxoa bands with 
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with radially fattened tibrea in the neiyhlmurhoftd (*9. arg^ta. S. fariwMt, 
S, teiittaia ) anti ( 2 ) oecasiemtl thick enTnjcaitTic bands of guni duota ( S. 
buchanani, S. ru&u^t. S. tumbuggcii/M and othera); their oocurrenoc and dia- 
trihuilon are, howevor. too erratto to bo regardsd an tnin growth rings. Porej 
moderately large and fairly cUstinct to the wye ( 5. oeeamico, 5. buchamni. S. 
(fmtiasima. B. roktuta, S. ^ricfifiorn] to sroalJ and not viaiblc to the eye (5. 
arfleaiea, B, talura, S. ttiaUrnggah ); Baodarately few {5-10 per turn.") aa in 
5, arffBiUea, S. tummica, B. farinaM, S. graiisstma, S, robtwto and S. talvm to 
nomotimea few ( 2-^ per mm * ) in if, frucftonoai. .9. /an?M«t and B. wnceiViora ; 
ocuaeioiiaily may be also moderately numerone ( 10-20 per mm.*) in S, robwtn 
and S. tiifttbuggnwi ; distiibutien of the porea more or leas luiLform, majoritT 
solitary En S. itrgenttit, S, bitchanatti^ B. fariwtaa, S. graUsaiitt/i and 5. talura 
Or in radial or partly obtiqne pairs, sometlinO!i alingod in somewhat oblige 
or diagomd iJnes forming mconupicuouu ‘sig-aag" patteni as in B. ataamka. 
S, ^tiriiioso and <S, asri^ifiofit but Jess fiwpiently aligned in tangential tines or 
rows f 8. /artnoM, S. S. iumbuggnia ); bn shape majority romidish 

to somewhat oval m certain species ; t^losea tiauaUy soanty in soft and lighter 
ahoiwa lilce S. nrjenfffli. S. os*owi«t, 8. buehantmi, B. S. prafioaiem 

luid S. wTiceifiom to abundant, and almoel completely fill up the pore cavity 
in 6'. oiiJMn, *S. robnsht and 5. himlmifgiiia i vessel lines very coiispieuom, in S, 
aasamica and oocaatonally abo in 3. argeniea, S, foritum, S. tp^iaaitna and 
S, robuata ; fraquenUy tnconspiffsjoviB in S. taunt and 8. tninbuggaia. Sofi 
tiasua rather scanty to fairly ahundant, just visible to indistinet to the eye; 
{ \ ) often pnieottt round tho poms forming a narrow sheath ( 8. argantm' S. 
aaaamka, 5, robiutfa, 8. aerieeijlera ) ronnil in poree or pora gtoopa ; ( 2 ) aome- 
times aliform or 'oyolof, occMionally extending sidGways and joliung aunilar 
extenuion from other [Wres ( S, oaaamiai, S.farinoaa, 8- gratiaaima, S. itericeifiom 
and S. tunAuggaia } ; ( 3 1 diffhso to fine short tangential line#, very scanty to 
fairly abundant, visible only niicler Ions ( S. rafiitsfrt, S. tatom. 8. iawtbaggaia ); 

( 4 } occaaionaUy irregularly spaced, eoooentrio Hm?a of soft tissue simulating 
growth mnrkB often ptesent in S, argenita, 8, farinaaa and B. eobvatti ; ( fi ) con- 
fcinuous or broken bands of efoi ttsene embedding gum oanaU nsnally present 
in all; mmafiy narrow but sometimes fairly hnwl and pTOinifient to the eye 
In tel. which lias wide duiLtibnUon in Xorth India, remarkable variation in soft 
tiiHiie is mot with from scanty to abundant, and also in tlm ownnence and 
distribution of tlifTcrent types. Tins along with the size and frequoncy of por« 
*md rays is re-ponrible in bringing about variation lu their phvsieal protwriiiie 
Jtaga fine to mwlerotoly broad, barely visible to distinct to the eye, apiced apart 
to fairly closely spaced on the end eiirface ; rndistinct to diatinrt on the' tan 
gentiol surfeco as brown, spindle shaped mass, aomotimes modorateiv numerous ■ 
ray Hecks often cormpimKnm no the radial stirfHce, Oum dacta vertical usnallv 
anmllcr than the i»rte just viriblc to distinct to the eye, eften praeent'in short 
Qc long tangenUal bands on the eod suriace. very irregnlariy spaced ■ white 
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gammy dopoaitfi oHon fill op the «aviiy of tho ducts whioh mske them viiaihJe 
on all tlia stir&oes of tho wood ; gum ducts may be in one or more roiini. Sipplt 
mart* normally absent but occaaiunally a fcendonioy towards storied arrongetnont 
may be uotlcaablo iDoally as in 5. tissamica and S- robmia^ 

Material— 

S. arfftntea - 5570 Buma ^ 0*7*1 J, 7152 Burma f 5-03 ). 

ossamus — 3360 Mabum, Assam (0*51), 4411 (0-67), 4658 
Dibmgarh, Amom ( 0-50 ), 5174 LaJdumjRtT. Assam ( 5’57 5601 

Lakhlmpur, Assam (0 ■ 64 ), 6847 Assam < 0 <52 ), 5582 P^, Burma 
{5‘68)^ 6512 Burma (0-61), 7246 Lakhlmpm'. Assam (0’58h 
7613 Lakbimpur, Assam (0 -40 ), 7004 L^himpur, Assam f 0'5I ]. 

S, hucAanmw — 6673 Burma ( D’74 

S,/arinosa — 6606 Bunna (0-67 ], 6613 Burma ( 6*65 ], 6614 Burma 
( 6-48 h 6516 Bnnna (6-68). 

5. grafissima - 6684 Burma (0>70), 6616 Burma ^6-60)^ 6617 
Burma (0-76 ), 7136 Burma ( 6-74 ). 

5. c6/inw - 283 Bunna [0-64), 655 Buima (0<87), 650 Burma 
( O’Ol ), 6847 Burma ( 0-S6 ), 6861 Burma ( 1 *12 }, 6827 Burma 
( MO), 7135 Burma ( 0*84). 

8. rcbuala - 204 Garbwal, U.P. (6*85), 388 Oudh. U.P. (0*73), 
467 Darjeeling (0*83), 035 E. Duars. Beugal (0*82 ), 762 Dar¬ 
jeeling ( 0-88 }, S73 Kuniaon, U.P, ( 0-66 ), 1235 Audlira ( 6-T5 ), 
2322 Darjoelmg (0-8), 2990 Garhwal (0*88), 3137 Btxxa, Bengal 
( 1-00), 3138 Buza, Bengal (6-l>3), 3385 Rangpoie, E. Bengal 
(0-S6), 3434 Palanmw (damped), 3440 Falamow (0-75), 3478 
Singhbhum, Bthar (O-OO), 3516 Khurda Pciiest, Orissa (0-72 ), 
3550 Kliunla Forest, Orissa f (l"68 ), 3024 Darjeeling ( 0*03 ), 3025 
Daijeeling tend (0-71 ), 4000 Andhra (0*73). 7250 Kbwgong, 
Assam (0-85), 7266 Kuiseong, Bengal (6*64), T2TJ Jalpaiguri, 
Bengal (0 02), 72gii Goatpara, Assam (6-63), 7334 Darrang, 
Affiam (0*87), 7456 Sylhet (6 84), 7458 SyJhet (0-85), 7475 
Rajabhatkhawa, Bengal (O-SS), 7548 Kamrup, Ajssam (6'72), 
7577 Komnip, Assam (0-88), 7686 floahiarpur, Punjab (6*83), 
7687 Huahiarpur, Punjab ( 0‘85 }, 7686 BCauharpur, filbar ( 0-84 ), 
7690 Mauharpur, Biliar ( 0-85 ), 7691 Mauhaipur, Bihar ( 0’83 ), 
7662 Kahan State. H.P. ( 6 80 ), 7693 Naban State, H-P- ( 0*84 ), 
760-t Nahan State, H,P, (0-81 ). 7734 Puri, Orissa ( 1-00), 7740 
Balliguda, Orissa (0-82), 7741 Bslligutla, OiiiBa (6-87), 7742 
BalUguda, Orissa ( 0-85 ), 7743 BaHigmla, Oriaaa ( 0-88 ), 7752 S. 
Bastar, Jagdalpnr (O-Ol ), 7764 S, Bastar, Jagdaipur (0*82), 
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775fi Sambalpur, Orissa ( 0 -34 Ta3fl Patna, Oiisaa ( 0 8® ), 7933 
PoraiLot, BUiar ( 0*79 J. 7934 Pombat, Bihar ( 0-91 ), 7D3* Porabat, 
BiW (0*85). 7930 Pcurahat, Bthar (0-88), 7937 Porahat. Bihar 
(□■84), 

S.sericcijioni - 0753Bumm (O’TS ), B918Burma(0-7.3 ), 0910 Burttia 
(0*79). 

.S* talura - 3805 Cuddapali (0-73), 0185 Satem. Madruft (0‘7S), 
0311 Ootacamund, Hadraa ( 0-70). 

S. tumbuffffaia - iOOS Cuddapah (0 08J, 1078 K, Ajcot (1*00), 
3894 Cuddapah { 1*09). 5490 E. (^adiiapalu Madras (O-OO), 5497 
E. Cnddapah, Madras (i - Ol ), eo75 E- PtiddanaL, Madras ( 0*99 ), 
6809 Madras ( O'O? ). 


0, VATERIA L 

Vaima at pieaent is a small genits and includee omiy three well-da&iied 
spwsieia. These are laiigc traes and ore eonflned te only Indian region. Two of 
three namely F, indica L. and V, micrecorpo Gupta grow in ths southern and 
wBstoni part of India and the third one ( V, ctcunmnata Hflyue) in Ceylon. 
Unfoi^ataly this genus has not eo for received any eerjoua attention froni 
botanists with the result that thetn is considorsble oonfiision with its systematic 
position other gonere of the family. For example, the monotypic 

genua FflterfojwtV, etidemio in Seychelles Island, is con3idp4od by eome to he 
similar to the Indian Vaterias cir their derivatives. Further, the'status of two 
other genem Sttmmoporwt Tliw. and ^fonojxfrandfn Thw., both oiidoime in 
Ooyleu. witli tJiat of Fti/fnn is mcist ootifagiiig. At presont M^potandm Thw,, 
does not eeom to Imve any generic status hecause it has been included by some 
workers under Fafcria. As regards Str-mo/utpanu Thw., it is still recognized by 
some as a ilistinct genus hut whether it will ho able to mointain its status aa 
ouch is dmibtfill. Already ^tomnfcbts, other than Symington had placed 
Stefnonoporw ekmg with Wlujn the position 'of Pnhsr^wis jfono. 

jwMwl™. and Stsmonoporus is clarified ifWi-ri, vaterias, the exact nuluW of 
the spooies uielnrled under the Utter gonna wiU then be deliiiitely known. 

The trees of this genus are importatit from the point of view of timber 
oils, and resins. F. rnfumfnato Hoyim, a tall tree of Coylon prodnoos one of thl 
W dammare known » ^^urnmnta. This rosin is of l)ooutifh], eloar yeUnw^ 
ish colour and is snJUbU Ibr fine rarnisfara. The fruit of thia tree in eaten 
The use of bark 18 also prevalent in the prepamtioji of jagBoiy in which it arrests 
its fcrmentotien to ''t^dy-^ In Ceylon the timbers have had great demand 

^ paat The two ImlUn species have very aitnilar tinibore 

which oan not be distinguished for practical purposea. 
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t. V* Uidlea L. Syn^ V fmhlwi€;ek Bruins—^Uaphie. BUidf^pa, vd(&a- 
jjaini (Coorg J, Hhtipti, dhapfidHt Uiupeithta, mipidi dh^pa, 

K /MnW inam, pay<mi, peruth pinefj^ vdla hmdrikam { Mai. 
ajiMkanta ( SaUfi- },. dhup nuifam^ pin&ff marani^ mfiay 

vdtH hindrikfim { Tam. ), dhupnda, tf,lhdanmru ( T^h } i ali^ known oa Indian 
copal treo, pinoy vamieh tiw, pinkoy vamiflli tree, wkito rlammar tree and 
white dhup or Malabar white pine. A large heuid^omo overgreon tree lip to 
30 Ru ill Iidght with n dwi cyUmLricaJ bole orahoui m. in longtli and about 
3 T m. to 4'0 m, in ^irih. ifcirt smooth, whitbh to ^loineiimM biotoheil 
with green and white. Bark ia bitter and aorid. It has nmny uises in Ayui- 
vtdie uiodicino. It U said to euro cough, anaemia, ear diseases, uririary troublna, 
u!cor 3 > woutidEi aiiditkin eniptions ; aim) reported to be effi|?etive in liymjnieiy, 
leprosy and itchts- TonnJn is obtained iirom tlije fruit rind (abtmt 25%), 
wliilo kernel of seed yields fal mlled ad vatoria fat, Mt^labar tallow or piney 
tallow, [ta vBTiuue are for eandle makings Boap making and aii^iug cotton 
yam ; aim) need for medteina] puip:™;? for local appitoaiion cn chronio rhou- 
matianx and other p ainfa L oSeetions. Eta tnimisd Is as an adulterant of fjhec- 

The tree yieldj» an Important oleorrain for which troea are tapped in two 
ways. In one eeae, the trees ore woniirjed by making on iiioifiicjii in rJie hrtuik 
at the bc^nnjng of the dry season. Tlie flow starts within throe or four 
aud contlntied for about two or oionths. In tho otlmr Oiise^ lir^ is Eightod 
at tJxe foot of the tree witli tlio ti^eult l-bat bark eraek^ wiili the lutal and tfie 
flow of reaiu starts* Though by thb mctliod more yldd cun ho obtained but 
very often treesi are killed in the procosa. This oleoi^in* vrhich is a Yaliu^bEe 
minor fort's! proiluctr u^d as an inoonao and aUu in paints aiui varnishes 
(for camages and furniture )* It varioa in ealQiir from white to yellow to 
kirlght orange, light green or dark coloured. ^\^leIl lids is distlUodt a high 
perccutago of e^ential oLl m obtomod- The resin forms a good ointment and 
when niix«)d with i^cKHmuit otl, mokes un exoetlout- vopiMiko vjytii^h. Fine 
slmviuge of this resin are given as a uiediolne for diarrhoea. 

It i» diainly distribufrKl in the evergreen fmedta of Western Ghats up uj 
1,20b m.* alfiO from NoiHi Kajmra to Travancure and Malabar. Usually noimnoii 
in the foresta of lowor bitls up to ToO m. and abso frequently planM as an avenue 
tree ( with white fragrant tin were ) in AhTMire, Bombay, Malabar and Travancore. 

Description of the wood—^Soo pag^ l^kh 

±, V* macrocorpa Giipl^a—vdLiipkw. VdiuptAy^ii^ v€Uappina (Mai- )* 
A small tree of about 7 -5 m. or niore with 4-5 m. clean bole and diameter at 
breast height about i - 2 m. It Is similar to V. Uutu'u Linn, and can only be 
distinguished from it by lajgo flow'ors* emallor triougulor sepals and fargor 
fmite. First ooUuoted by M, A Latham. ConBonator of Forests, Madras in 
i Vf2^ and identihod a» a distinct speotee by B- L. Gupta. 
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It grows Izi SouUl India in tba foroirtfi of Uatbu KulatDp Balampatty lugOp 
P&lghat diviaon^ MyBom, 

Descript ton of tho wood—Soo below. 

Descriptioa of tht wood 
( Vat^ria indica and F. nm^r&c^rpa J 

I PI. 23 , 134-136 ] 

Gtiiueral properties—Sapwood iisniUly wliite or oroamy m ooiour tnit 
aoiuctimes dirty gmy ; heartwood whjtisb-gr^y or U^t yellontnah-boff tuiuing 
browniidi or piukiah-buff on expoeniw ; wikhI with resitious stuidl when iiniah ; 
HOft to moderately bard ; mtHlerateJy liaavy (sp. gr. 0-S3-0'B6 aLr-diy J, often 
intorlockod-gi&Inod in narrow bands ; medium coarao and evfm-textiunl; 
Bomewliat luetiouf when firstly out with oonapicuoua my-fiaok on the radial 
tmifood. 

Gross structure—A diffuse-porous irood. C/rotmA rinffa indistinct, Pores 
modsrately largo to email, eomotinwe hardly visible to the eye, moderateij few 
Lo numewms ( 5-25 per mm.* J, evenly distributed, aolitaiy or in pairs or Homs' 
iimee in tdoBtere of 2-6 and often forming ItToguIarly oblique gniupa 

in V. tmawiirpa ^ ruund to oval, mustly open, occaaionHUy filled with gam, 
tyloeas poitiaUy fill up the purea; veesel linee somewhat oonepjcuous. Sofi 
Hitfau (itivluding traDhuids ) inoonspicruoua to the eye, but viaible only Dnder 
lens roujKl the pores or pore groufar ; idso Faintly noUDeabte round (ho gimt 
duets «s tt thin layer Ray« vislblu to tlio eye, rather widely spaced, often 
brownish in colour, and show silver grain offbct on the radial surface. 

minute, ustudly attraota attention as white i^iecks to the naknd eye, 
diatinetly viaihlo with « lens, imifonidy scattered, tnostiy Btngb, raroty in 
Ungontial rows; white gummy dcpusite often fill up the cavity of the duote 
both in the end and longitudinal surfaces. 

Strength—('helvarajan has found out recently the nail hnlding power of 
t’, iisdnat OS given twtuii' 


AvbBAOH UBOUQtSb lH Lit, tO FULL 
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For the rest of the test figurm, plesAe see appendix I, 
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Seasooiog^Usually iteoauns fiuriy woll but ui gtwii tionditioQ it k liable 
to grow bhto-stain ami mould. 'CLorafon?, gtoen ooijvoraion and tjukk dtyittg 
is vory nooesaaiy, Qukk aorfftoo rJiying in vfyrtical sfadfs, foUowwl by hori¬ 
zontal stacking imder «ha(fo with a good eiroutation of air is nKwatmonded. 
OnOB driwl t.Lo wood behavmi ntcadily. TJio vrond dovckipfl a certain auu>uut 
of cupping and warping, hentjc oarofiii stacking is [iL-cesaary. KiltJ saaaoning 
sltould bo (Ions with ftotuo care as thero is a ooneidcrttble diffatenoiT betwoen the 
rate of drying of wood from thi> cnitor and the innor portions cjf a log. Aooord - 
ing to LS.lSpociheations it.is Iet»t tofraciory ("C oategnr)’) iu air seasonbig. 

Natural durability — It knot n durable timbor und preferably ahould not Ik* 
used in oxpusoil comlitioas without tcoatmont. V. indica has boon found to 
lost for 23-28 months in oontaot with the ground- 

insect and fungus attack—Logs and oouverted timber are liablo to bo 
attacked by a few Bpoolea of tbo familios Anobiidac ( dry wood borer ), Hoatiy- 
(powdsr-poat beotlos ), Brenthidse.CerambymdaoandLyctidae (powdor- 
post heetlna) of the order Cbleoptera. It is easily s uscoptible to dieoolourat ion 
and decay. 

Preservative treatment—Tlie huariwood is very rof[a«i.ory to treat lueiit ; 
$ido and end penetiation b ptaotically nil. For plywoful and imttens tiio fol¬ 
lowing tceatmont should bo given ;— 

(a) For plywood the veneers tdiall bo treated with X-26% hot solution 
( 200"^ to 212“F.j or 93* to I00"C.) of boric acid or J -»% of hot eolutioii of 
Immwx for 10-40 minuteo based on spedeii fuid thiohneas of voncora. Theeo 
abould tlnm be dried and moisture coutoiit brought to about 10% before boud- 
ing- 

{ 6 ) For battens tteatuiont recommended is a 0% zinc cblohde, bode 
aeid or borax soluttou for two tionra iu a hot sclutiofi at about 140°F. lollDwed 
by inmieisiou in cold solution for ouv hour. 

Working qualities—The wood i« oaaily worked and sawa and tmishes to a 
ftmuoth suriaco. It takes good pollob also. T>ue lo tnterloekod dbres, liaiid 
fiiuiUung wmetimas may bo netwesaty. It requiioi* no boiling or steamiug 
treatment and can bo peeled green. Ln this method veneeta become woolly 
»nd coaiw. Bettor voneere are obtained if a boiling treatmouti in water at obout 
n0“F. for a period of about L2 minutes per cm. uf diameter of log is given. 
The (lotting of the knife ehould tw kept low on aoconni of Urn woolly nature 
of the wood. Tlio veneers season easily without oinoh degrade and also take 
■*lue well, nja-niam t^ auH Karaalmhan have stmlied V. iitdfcn aa regards 
its BuiUbility for uiieima quality plywood. Uaing botli ooro and fecc voneere 
of vellapiney, they found the plywwKl poor ui reflistance to water and bonding 
qualitioB. Moieover, it was e.tocsBt%'cly knotty. The wood is not onitable for 
omamentaJ work due to uninteresting colour and texture. 
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Supply aad uses—The supply in availabb ouiy fimu the utmtli and woftt. 
ooast of India. It is moat conunou in wuih-wost of Madras, Coorg and Tra- 
vonooiio-Coohm (Koiala) whorshrom large iruppliiifi are a^'ailable. Tliii 
qitantity available from west coast of Bombay is small. 

It is a \(’vll known wood of South India and is much used for toa-boxoe, 
puoking eases, cofiEiiia, planking, iuterioi fittujga of buildings, fiourings, uoiliugs, 
cordite oases, ammuaition boxes, and temponuy coiustruotiou. It ts idso eold 
in Bombay market os "Malabar white pins" Himilar to importod ^‘deal^' 
woods. Rooently it lias come into prominenco in the plywooil industry of the 
south. Dtuiible plywood suitable for trunk making, opium aaaos, pai nti^ l 
oeilings, parf.itii>£is and suoh other works nan be made. It has been tested for 
tea-chest and foiuiii euitabte Iwing free from oSbueive amoll. Thu wood has 
bewx teetiMl for match industry and has boon found useful. It is a rerv good 
wood for oata used for sea going vassels. 

Material— 

r, iadicu - 747 S. Kanara 1 U-bS}, lift? S, KAiiam tO-6U), 4S86 
Travanoore (0-62), 68aa H. Kanara («>61), aUaO S. Kanura 
( II '0^ ), 6335 S. MoiigaliH'u I ). 

r, wiocroourpu - fl7if7 Palghnt, Mufinm (II I!*), Bolftiujurtl^- 

ttange, Madras ((l-Al). 

10. VATIOA L. 

Vatka is a largo genus and ineludos at present aboul K7 speeiw, usually 
small to modorate-shiod resinous troea, oeoaKlomdly nbrubd. Largo trees ap to 
■ih PI. height luid W7 ora. diameter have sdiso been iworded m certain areas. 
It is wicbly distributed, the westom limit Iwing Western Ghats. South India 
and Ceylon. After pnssing through Assam. Burma, ludo-Cfaiiia, Thailand, 
Malay Peninsula, Sumatra, Bomwi, it jwwhes its eastern limit in Now aainoa! 
The largest number of iqiociee are. howover, fonnd to ooour in Borneo (35) 
and Malaya ( ‘JXf ). In its northenimoat limit of dietribution, only one epeoiee 
is roportwl to grow in Hainan in Ghiiiii Eiml nine in the Phiiippinos. India 
projwr lias two speeiM, one in South India and the other in Assam in eaetoni 
India, while Bunim is reportofl to have five including one common both to 
easteni India and Burma. Coy bo has throe apeoioa. 

Previously cmiaiderabio confusion oxistwl between the gimera Svmptea 
racksfoxarpwt aud Valiat, Se%eml botanists prutimilarly 
BiirkiU, Foxwortby and Bymlngton g^.v^ cnsidomblo thought to hlioao difficult 
genera and reduced them all to Tutico L. Originally Qdg and Brandis wr- 
cognized under I'idifti thjw sub-genera RttiTUjd^ndrtm ( Korth ) Benth /souaris 
Burok. and S^napUfi Burek., wlub Varr Slrmtci in monoeraphing vJm made 
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thi«e - SmPt^ ^ Griff.) Brntidis, (Am. J BmndU and 

P<Khufmnrptia (flcmk. D V.SI* But rocwitly Symington takUig mto «fon«dur- 
iition av>it 4 >matw aud auatomioal fratums lias iteddi-d to giymv tliem ««d«r 
Again. Dcfudi vrbilp atudyiog the anatoirdcal stmotuiu of Ma1a>^ii 
iliptofWuuTJfl. reougniied great sitmlarity of etnxcture lietween the woods of 
roiyttlobivn^, and Vatim. Aa the tasonomy of aU tlieae gouera ore not 

well-dafinod, a careful investigation of tlw» at^ttus of the various allied genere 
both from systomatic and from anatomical point of view on likely to yield 
interesting re«ultfl. 

Unlike many dirtorocatps which are gtmerally ehtuactorizoil by tfawr large 
size Inittreflawl trunk and (Uauted luirk. raticaa are rather amaH in size, un* 
imimviHed and with emooth hart. In the forerte they do not usually app^ 
lik» dipWrooarjja and are, therefoTO, often oonfhaerl witli other trere. Aocorf- 
itie Ui Bymuigtoii Xaathoph^llatn, .Hindiwia, Lophopetatam., Piiritmntim, HnuJma 
and oven some trees of ^iaw^mirflac ore oftoii confused with vatiooe. 

Resin is found in all treeej except a fow sj^wiee ; the quantities availahlo 
tixe rather sumll and not, therefore, «f much commorcial ^portanoe. Vaion 
fosAurghiana Blume ( uuradora ) of Ceylon is reported to jiold abundiuit r^. 
which is transparent and yellowish In wloiir and is used for varnish. Both 

reein and arematic oleoresin are produced by these trees aud their rolour 
mav varv^ frem ofoar white to pale ydtow or sometimre gwenirfu Some 
daiiimar is said to ho colluotod from vatica trees in Indc-Ohina and Judoneaia. 

The hark of the trees are tiserl in Ceylott. and Malay Peninsula to prerent 
fermentation in toddy. 

Of the six speointi w> fof recorded froni India and Burma, wooils of only 
four are avaiJablo for study. However, woods of all Ihfise spocire are similar 
itt appearance eutd atruoturw, and it is not possible to separafo tbwm^. 

1 , V, dyeri King— Kfin^in-hpaunghtfe (Bttrm.). A tree of 
Tenaseerim, BuniuVi 

Description of the wcwd^See pnge 154. 

a fagLnea Dyoi*—vuicn- A tmo nf Terias&erimi Sdefgui^ 

Symington lias included thb under a new oombination, V, odarata (Griff ) 
Sym. It i» diatribulod frona TonaBserim, Indi>-Ohina to the Malay PeiiinsuJaH 
In the latter countrj', it ia known as rejnk rantintf hinat. 

Description of Oie wood—.See page 164. 

3 , V. grandiflora Dyor-v*tic.. A tree of lower Burma, Symington 
lias included this under P, odorata { Griff.) Syin. 

Desetiption of Uie wood—flee page 164- 

-r7ui« Dy^'t dw«nl«d tf «d Brovn 1* 

H Wfws ar aitligo^, Arikwi wl 
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IlfDUX WOODS^ 


4- V. £iifBthii BrandiB—ntic*. A tree of Myitkyina, upper Burnu. 

Description of the vood—S ob below, 

5. V. lanceaefolia Blume—v-atiea. Dkntf-wh^JbaiTiCi. katanq-agin^, txqo- 
asinQ, kham-khar, khirkha-champa, hmakitr, mtkruk, mr-knm^phw. 

Toohai, moraHr. worAoi < Asm.), { Bunu.). A anmU to modiuta- 

sued evBi^giVdn tree, Burk Almost smooth, thin, grej" to greeuish-gruT. 

Except probably in North-East Frontier, it is couunon in evergreoD forests 
of np to 000 m., Eometimes with a tendettoy of gregimous habit roand 

the swamps. It also oxteuds to upper Burma wbere it grows nn the Irmwady 
abOTO Bhsmo. 

Tlie tree when tapped yiehia a olear, wiute, luomatie oleoresm. On 
hardening, it appears as light amber uolour. Its local use is for incense. When 
distiUed, a scented balsam is also obtained wbioh is oQnmionly known as r ^ff ^r 
and is timsd to flavnur tobacoo Edit obowing with prta i beetle leaves ). The 
strong'smoUiJig balsant, also known as q}iw\i, is said to Iw used in religious 
oeremomes. 

Description of the wood'—itoe below. 

6, V. rokburghiana Blnme Syn. F. cAwtrtma Linn.—iwiica. fTWa pinep 
{MaL ). maufiom (Sinh.), vellei payin (Travancore ). A medimn-aited to 
large tree. BOrit smooth pale grey. 

It is found in the erergreen forests of &)itth Kanaiu, Halabar and Tra- 
^mncoro. Alao oocure in the west of Oeylon, usually near tlio rivers. 

Description of the wood—See helow. 

Description of the wood 

( Yatirafaqitu^i, F. proiidijfforo. V, laKomfdia and V. rOidntTghfumi } 
i PL 23 , 137-13B ; PI. 34 , 139 ] 

GcneraJ properties—Sapwood and lieartwood geoeiaiiy distinct. Sap- 
wood pale yellow to light yoUow-brown or grey; heaTtwood iight brown or 
yttllowieh-faTVwn. tLwkonine on oxpnmire to reddish-brown or red ( F. redhrr- 
yAw»a }. Sometimes white gummy dnpoeits wiblo to the eye both on the end 
as weLl as on tho longitudinal siufeiaja in F, /<tqinea and F. ffrandy/lom. Wood 
moderately soft to harfl to vnry harri ; moderatoly heaw to very heavy (np 
gr. O'65-l 00 eit^dry) ; etinight. to somewliat interlocked-grained ; rather fine 
ae in F. kwcawt/olio and F. rat&afqhiana. to medium coarae or coaree-teitured 
in F. /apinan and F. gntndiJUim, Like Indian vatioae, woods from Mslav 
Peninsula imd other South-East Atian countriee also show ronaidorablo varie- 
tion in their generel propo rites betng*nioderetolv hoavy to very Ireavy {41 
flft lb. per cu. ft at 16% m.c. or 051-1057 kg. jier mi. m. J, dmuble or non¬ 
durable, and medium eoarw to ftne-toxtured. 
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Gross stnwturt—All «re diffuse-ponras woods* GronAh rinffv genarally 
mdiatinot, (Mrafteion&Uy faintly domarcatod by narrow bands of flattanod libite, 
(wmetimoa in and ^raly in F- tanceaejotia by fina tangential lin^ of 

eoR ti<tfoe or rawly due to the crowding of pores in tangential row. 3^ ntiga 
per om* Pore^ sraal). not vifliblo to the eye. modemtely numaronfl to niunoroofi 
( 13-^7 per ntm** ). evenly distributed, oRon Boliteiy ( F- rt>xi)vrghiana ) or in 
iiTOgulir oblique piuts of 2-3 or mote ( F fa{}itua ). Sometimea appear orow<ied 
due to somewhat tangential to mdial grouping of pores in F tant^folia; 
round to ovaj, mostly open, occasionally fillod with tyloses i vessel Jinoa not 
prominent. Bofl tigmm distinct only under Jen.s, not abundant except eomo- 
timos in F. lan&^folm, usually present as a thin incomplete shoath round the 
pores or pore groups, or inoonspieumta oyelete, diffuse or in fin® tangential 
tinea simulating growth marks : indiatinct round the gum du(^. dia- 

tinet under lens, two typos, fine to very fuio, a few very fine ones in lietwoan the 
comparatively broader ones, tnodinm spaced, and usually do not show up well 
on the radial aur£aco. Oitm duct» minute, visible under only lens but HOmetimsa 
difltingoiabable to the oy© due to the presence of whitish gummy deposits, mther 
irrogularly distributed, at times scanty, roimd, smaller than the pores, mostly 
single, occasionally in short groups of 1-3 anti rarely In tangeutial rows, Pitt 
Jltcks oci^asioitaUy preasTit. 

Strength-— These usniJIy JianJ and Ftrong timhera except eomotLniea 

F. lanceof/olia. Strength data of V, roximrsMana given by Prof. Unwin is 
given below:— 

Weight 39*70 lb./<!u. ft. lO{HJ*30ltg./flU. m.) 

Roaiatanoo to shearing along 

fibres ... S20‘4 lb./fiq. in f 43 62 kg./sq, om.) 

Cruflhing fitresa . — 2 '®10 toms/sq. in { 412 kg./sq. cm*) 

Coefficient of transvorao strength 0 - 125 tons/sq. In. t OflS kg./sq, cm. ) 

Coefficient of elasticity ... 855-4 tona/sq. in { 131,565 kg./sq. cm.). 

Strength data of V. lanfeat/dia is given in appendix T. For the rest no 
figures we available. Doaoh gives only weight for V, lidorala Syn. F. fttg^ma 
and F. ffraTtdiflara as 69 « to 65*8 (63 ) lb. per on. ft. f 960 to 1054 ( 093 ) kg. 
per on. m. ] at 15% mcisturo content. 

Seasoning— Tcete have not iwou made but eamplra in the timber collection 
reveal checks in many oaw» and ccrtein amount of cupping. As rc^rda 
Malayan timbore, Dosoh quoting Walker teoorde green to oven dry dinnkage 
fimires aa follow*: “mdial 5-4 and tangential 9*0 per cent. Boards of F. 
eu*mV*»ftj. 1 k in- and 24 to 7 in. wide, dried slowly taking fl months to dry 

Item 45 to 10 per cent raoistnro content. The percentage of ahrinkage figuna 
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r radial 0’ B luid tangential 3 -3 per cent; figures from greern to oTmmliy 
were 4 -2 and 10-2 per writ respectively’*, 

Natmal durabaity—Not durable, nvorago hoartwotKl of V lan<xaefotia 
lasts loss than 2 yeare. It is mportocl tltat V. tt>:rhurghhm b durable under- 
groaml. Acconling to Drauh the natural durability of i.-aticaa of Malay Pouiti- 
sail varies appreciably, Sometiraes two classes are recognbtid there - one 
very durable ati<l the other not durable, Tlio latter group is ofton choraeteriaed 
by large wnount of sapwood, the heartwood mudr softer and lighter. 

Insect and fungus attack—l»gs and oouverted timbor of T. loewas/ofre 
are liable to be attacked by powder-post beetles ( Bostryohidae. Lyctirlae nnd 
othera). Pin-hole and (ihoi-holo Ijorers of the farailiett PUtypodirJaa and 
Scolytifloe (Coleopt.^) Imve alsn Iswn reported from this timber. In MjUavan 
species, povrtler-pod beetle-attack in sapwood of sovem! specie? lias bneu 
reported {tfesch ). Fungus attack hna somotimee bean notioed in tniemseopic 
Boctiona of V.fagitiM. and V. lancemfiilia. 

Preservative treatment—As limbora of vatjea are not of much oommoroial 
ImporUnoe, data regarding treatment b lacking. Its utiliration, Ihorefoni 
dopanda much on its nacural durability. However. F, lancia^fotia has been 
teeted at Dehra Dun, and its bcarlwood has boon foond to be only nartiallr 
treatable. ' 


Working qualities—Timber Is imjaUy difficult to saw except }\ t'^neeaeMia 
which ia Bometimra easy to saw and work with. Testa carritd out hi Mubva 
on V,ciispidata and F, itapfava indicoto that botii tiieee apwire an also difficult, 
to saw , probably duo to the clogging of Uio toofcJi by gummy resin ( 1 
Heavy resin contonte somotimoK affect planing, yot » good finish 

obtained. According to Reyes, s-aticiie of Pldlipplne ioknU are not difficult 
to work anti fbometimos polish v&sy higldv. 


Supply and uses-At prewnt tire supply is vety limited duo to look of 
demand ; more thulrer ran Im obtomed from F. knet^fotia which ia locallv 
oommou and found growing gregarioudv round awamps in Aaram, Ji is often 
mixcrf «p vith Hop^n aod sold in tko markot au ijuoli. Th<^ of othar 

^ies are not much in ^ It is reported that V. Is good for 

underground purpoa.« while V. fonown/ofia euitablo for plaiifcine Its nw™„i 
use i? moetly for firewood It gives excfflUent chareoal. Rowover on .^ooonr 
»f i|. ^ t, „„„ 

^rk. A«corfn« ti, Dwh 11 , only uB«i„M»Kv.i,fo, I,„ 

h.w., 0 f, ™p„rt. ™nooo 0 . 0 , for Philippic Woo* rttl. 

toitoro uid iitroisht «n>o oio miitolih for tlioM!„ .oj ^ ” 
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- 472& Travanconi { 0*iS K 

F. faffiTim - 65S&( a ) Bunni^ (0-OU)* §021 Buniia f 0*82 ), 6022 
Burma fO 01 K Buma ( I-00), 6^24 Burma (0^87). 6030 
Burma ( 0*86 7143 Burma ( 0*0^ ). 

1\ ^ 3785 Uppftf Burma ( 0-33 j. 

F. hnc^/olii^ ^ 3860 Cacrtmr (0-85 ). 7188 Upper Burtua (0-00 ), 
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IB. MALVACHAE 

^16 svstonifttio position of the .l/rt/tweac and tlio west fonr familiwiiioft* 
oiibetl in this TOhuiw, as well aa rJie jfroupinft of some of the (jonora includwl 
in them, liivve bwm & miliject of coitsfldjiniblp stuciTp" hy both, tasoiioinists snd 
anatomists. However, there seems to Iw iio agreement among thetaxononusta. 
M fiir as the anatomica! atmoturo of iho socondary lylom, ptitioularly i)f the 
genera described here is eonwmed, the EamiUea MatmMM, Bomhaeaceat. Ster- 
euliacme and Tilifuvac shew great eimilarity. irhile tlie ^?iofowir;«rear stands out 
apart- Further oo-opomtive research amoiij^ botanists spooialklng in differont 
tlttcciplijirei. can only cliu-ift* the syatemutio ptwition of the memhora of this gronip. 

Hm J/fihwwv., a» it is oouumiuly luiiienjtood today, conaiats of about 
^0 genera and well over a thmisatid spocie3, most of which are herlis and shrube. 
hut a few are trees. Tkotigh widely distributed and represented all over the 
world, the family reimhea its beet devolnpmflnt in the Amoriwin tropica. Ana 
tonucally it oonatitutes a more or It'S# compact and honiogeneoas group, doaoly 
roBfliubling the Botnbnaumae which is iricludod by somt* Iwtanbrts imdor tJie 
jrafroceoe. 

The eeononiie importance of the family is to some extant duo to Lho ftoss 
and fibre obtained from aome of the gUTwni. The Mwl-haire of various apoctes 
of Gofttt/jnani provide the well-known cotton fibre of corntnorce. The inner 
bark of some speci®* vielda a useful fibre like deccan liemp from Z/tWsca# cattnu- 
Muua L. and resjello hemp from ff. Mitiffa L., u»«i for toxtllw as well as 
cordage. Fibres of some coramoreial iraportanoe, used chiefly for rope-mt^ng 
are also obtained from Almiilon avictnnae Gaertn,, Sida rhombifotia L.. A'prfMi 
adycina Roxb., Ur«m tobala L„ /fiiisciw h7m«u# L. and Thejtpejria populnea 
Correa. Thu green fruit of //i6i#cn« ewcidenhw Linn, commonly knowu as 
Miituii or otra, are cooked and served as a vogotable or soup, while the ri^ 
fruits of H. whdariffft are used for making jam. The seed of cotton is rich in 
oU which is odiblo and suitable for cooldiig. while the seed cake couetitutiw au 
important souioo of cattle fowl in India. TIw woods of the family are mtMrtly 
of local importance, Tim Wret Indian gea«s iftmiisttma produces a handsome 
Sgured timber used IwjaUy in Culm and Pnorto-Kioo for fixture and muaical 
inatruiuenta Anotiier timber of some local impfirtaifco is Hdalfl biautan [ flom- 
byddmdron vidatumuv* ( Naves J Mcrril and Rolfc ] of the PJiilippincd, whleb in 
in demand for vehicle sbafle, gun^tocka. cabinel-wort and musical inat^enta 
lilw muodolins, guitars, etc. llther genera like //iWsriM, Thr^p&fm and Fj/rfw 
fiindsli timbore which are of local importance 

The fomily is represaiited In tho Indian region by about 16 gonera of which 
6 include trees. Three of thaw for which wood specimons wore avaUabfo for 
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^dy uPB described hero. Of tlie uttwr two. Dic^Itc^yhs Bth. is ropmwnted 
by twa tree spnieii, D.juji^fdia Bth. tlantagla [ Lcp, ), JL-wbittifc ( Nep.) of the 
biUa of Sikkim and Bhutan, and Z). axillaris Bth. of Geyloji, wiufe Thw 

has only a single roproKmtativf^ J. Thw.. wtiioh 19 a almwittf tiw 

fliidamio in Ceylon. 

Tho voods of the genera do»U with hore, show a dour digtinittioH into 
ifapwood and heart wood, tho former being uBiuilly iriiit* mhI ralhor wide and the 
latter ranging in ctdour from light Inwn with a faint purplish tinge to chocolate 
or deep purpliHlt-biown with darknr stroake. Wood soft to moderately hard 
and light to modoiutely heavy m Hibimis and Kydia. hut Imrder and hea'vier in 
Thf*^ 47 a. Poroa modaratoly large or tmjdium-sizod to smaJl. mmitly soliiaty 
ami in short mdial mitltiplcs, with some fituBtero, few to modcrotoly few in Kydia 
and TUispeda hit generally more nnniDrous in /fibwett,. Soft tissuos both 
patatraohoal and apotrochad present ; tlio former ecgmty and not visible in 
TArjjwwo, narrowly vaaicontric in Kytlia with 4 tendonov to ho allfiinn in 
particulariy ff. tUiaem^ ; the latter m^-ariahly storied, prodnmmaathr 
diifuse to diffuco-aggregate am! somewhat indiatinot or juat visible in irt 6 jjwnia 
and TAMp^io. hit clearly awn in A'yrfw as fine tangential lines about i -1 per 
nanL forming a distinct reticulum. Rbjb mostly fine aiut low, nsnatlv less 
than 0.5 mm. in height in llibwcm and Th^sptda hut rather broad and tip to 
a mm, or more in hoi^^t In Kydia ; the low rays often storied, Rippb marks 

usually prosont. duo to storied parenchyma, storiod rays or both, somotimes 
ratKor laint LDdiHtiuoiK 


1 . 




Key ta the g«n«ra 

Soft tiasuea predominantly diffuse to diffuae-aggrogate 
In fins, oloecly spaced, broken Itiios, somewhat indistinct 
or just visible oven under hna ; rays fine, usuaiJy form* 
tng inconspicuous (bebi 


Soft tisBuea distmotly visible, predomitiantjy reticulate 
in fine widely spaced tangontiai lines; rays broiui to 
fine, often forming oonapicuouH flecks 

2 . Soft tissues round the pores not vinihlo even under 
lens. Wood mrualty hard and heaw 

j i-a 

2 , Soft tissues round the pores vasicenf rio to aliform, 
fairly distinct. Wood usuaUy soft to tnoderately 
hard and light to moderately heavy 


Kydia 

'Phmpcjdij 
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Orcr 30 peoies known to oowir in Indiit.of whicb only two, tib*. /T. tiiitKAm 
L. and ma£rophyUM$ Boxb. grow into tree size and are considored hoi^, 
Tli o woods of Uto two oro voiy similar and oflon difiiinilt to Bopaxatc, 

tf* iiliaiieii* is howovor, unudly a tittle ftner-toxtiired and sbowa better develop¬ 
ment of atifonn paronohyina. 

t, H. tnacrophyUus Boxb. — kaehia'Vdat, baayapah (Beng.), 

( Bunn.), eAomia ( Gmcliar), ituuhmatli { Goto ). mUi-majtrotig^phaTtg {Kaek. 
tyitendk/Ktr ( Kh .), A-ong-Wiw* { Ktiki ), baku ( Liiah.), phama ( SEIt,), /Mft» 
tidat ( Sibaagar b cAamtd ( Sylhot}. joino [ Tippcm b A amoU to m<?diiiia-sized 
ifce, growing in Burma toa tieight of ^15 m. with a olesr bote of 4 ii-O m. and 
a girth of I—i'5 m. JJbrJt grey or tight Itrftwn, rather smooth and fibrous, 
shout 0 nun. thiek- 

lo Tiidia proper, it is found only in Assam. I t abo grows in i^hittagong, 
Burma and Malaya. 

Description of the wood—See betew'. 

3. H, tUUceus r.<.—Known as mahoe in United Kingdom, bidti, chdm 
[ B«ng. ), thenffpen, ihinbmi { Burm.), heUipaia (Kait,). attttpamitAf, HirpamttAt 
(Mai.), b^paUt [ Mar.), itr-Iiffobei, tfiJipaiia (Shih,). A small tree usually 
crooked up to 9 m. in height and 39-90 om, in girtte Bark liglit brown or 
grey in colour, smooth in young troes, but bt«r hecomea somewhat rough and 
fifloared. fibrouR tnsirte, ahont 0 luni. thtek. 

Commonly fbttnd on the hoaeh and in the tidal forests along the irea coast 
in West Bengal, Bombay, Komla, Madras, M>'snro and tho Andamans. It also 
oocniB in Goylon, Burma and Malaya. 

Description of the wood—Set? Iielow. 

Description of the wood 
( lUbiJKiu inacrtiphyU‘ii» and tUiiueu4 ) 

(PI. 24 , 140, 141 1 

General properties — Sapwoocl creamy-white or grayish-white to fiab bnff, 
simrply defined, wide ; heart wood rather small, usually light to dark purplish - 
brown, Bomettmra witli a yollowisU or reddish-brown or ovoo greonlsh tii^. 
soft to moderately Imitl; somewhat light to modnpately heavy ( sp. gr. 0‘G2- 
0*74 air-dry ); dull to somewhat JustrouB paitieulorly in H. trwicmjAylliiA * 
straight to aliglily interlocked-grained and medium to fine-textured. 

Gross structure—Both ore lUffu^e-poroas wtnidJi. OrouJtb riftff/t usualfy 
[Rdifitiitci. but sonietimre fairly diatinut marked by slightly denser latowood 
and a Boniowhat discontinuous Una of soft tissue, 1-3 per otn. Pores modera- 
tolv large to amall, usually somewhat larger and more clearly visible to the eye in 
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Jf. maemphi^iu, but aitiall«r and juRt vjiublc or indiwtidot to the- eye in if. 

URnalty faw to inwbmtelj niuuorauH (JJ-t+por mm.*) in the formor. 
hut modoratoly numerous; to voiy nu)ui»ix>u« f 13—IG par lam.* J in tlio luttor. 
evenly to sontinrhat uoovenly (U^Lributecl, moBtly -oUtary and ill mdiul multi- 
plea of 2 or luora, aliio in cluetor^ of 3^12, roiiiiii to oval iuoutlino, uauiUly open : 
vessel lino* iifluelly atmight, vjsilde to thu oye, but finer in //. fifiacaiM thwi in 
if. iMacropAyJftts. Sop ti»sue^ both paratraolieal ond apottUflheal; pamtmcheftt 
not viaihle to tlia ayu^ but deer uiuler {lend lent, imueily viisiaeutric, fomung n 
iliatinL't whiUsti halo orsbeaih miiud tha poiestand nleo oecaidonaliy with leteml 
wing like oxtonsions, tending to lie all ton u oouflnent in //. tUiac^u^i apotraehoel 
uot visible to tins eye, Uidiatinot or bett'ly visililH B-itli Jans, diffiiso to difliKc 
LiggHigiitti, npiMyiring m tiiie dote or diort litokmi tangontioJ line*, wmotitnes 
connecting mljnrout rays; oveutiionnily ulso in a jiairowcodcentric (ever daltmit- 
ing the growth rtmifs, iudiatiiiot lotlioeya, >iuL cjoftriy vhiihje with a lemivi a fine 
whitirtli Hiutmwluti dkiiontinuoiin line. Ifoys fine to very fine, just visible Ui 
thit iiukeFl aye. ofteu tnuc-iibig or curving round the pores, fairly widely spaced, 
forming an tiiconspknous tieok. genora]1y not more tlmii O.t mm. in height, 
distinctly storied to just a auggestiou of storieil nmuigemeut. JWppk >»arH 
usually preHflUt. dktiiHU. nud welt tjafined to faint ami just visible to the eye, 
23-38 per eui. Gum cutmIa of the traumatlo typo o!)««rvod hi •moHpct'lmen of 
tl. ffuicr^^phytiu^. 

Strcncth- Oniy a tiinall f^ciij^ijgmuoiil nf //, Anam>phfjihi^ haa been totted 
af. I>e1in& DtiiL F<ir Htivngtii Ogiuvks use appeiKlix I, 

Seasoning-According to lioyce. //. /iViacfiw is reported Ui soawti well. 

Natural durability—//. tiliMtus ifc .xaifl to l>e diimhle under cover Imt peri- 
nhablo in wntact- with gnoiind (b 

Insect attack—Newly fblbd logs of //. imcrophi/Iluji are Jinble to dninagr 
liy ahot-hoJe ho«w, wbik tbo sapwivid is attacked In //, liiiurcm by AcinKmit 
fmn^^i'ta FaU (Ciin?iilior%idae ), 

Preservative treatment—The lu%Te not so Tar touted for 

pnwoTvntive tn^iitmenr . 

Working qualities—Noth the tlnihobi otti »a.*iy to work Hiiri fiidHh mther 

well. 

Supply and uses—(July lituitiKl auppliosi of ii, tnaeropht/ltm are availablo 
in Assam, where it is mostly usoil for r»aerfi aud posts for liouflo-biiading. The 
timljor of ff. tUtoMun. whore ovaUabIc, Lh locally nsiwl for light boats oatu* 
raamua, toys and ooooflioiudly for hut-huiliiing. .According to Recoid in tlie 
W«t Indiea the deeper coloured hcarlwootl is in demand for fumito™ and 
interior work. Reyes mentions it as boing used in the Pliilippinea for scab 
iMuds. household implements, picture-frames and musical InstrumenU 
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Material^ 

H. - 4U5 Suuiittrtjaiiii (<.p-5i*J, IT 10 V\ * Bengal 

T7i58 Coinib^toitip Mft<lras ( U - 74 


if. KYDU rtoxii. 

A stttiill guiius *ti tivw wjUiuoJ tu Inilia nod Biirniii. U inoluds* oiiJy 
r,w») sjweios of which oiw - A', mltfcim U .Jascribwl hote. K. yfetirres- 

l£ist - iKUhta { Burm. J, latkuha (IXirraiig h { llin K 

biA Lu^t' triioof A»$)uu (wdUppor Burma about SK m. in height uud it m. in girth, 
for which no wotnl apecUuuii waw avaiblilo fur *ftudy- 

Kydta calycEna Koxb.^t-ui.. Kukah,, { Asm. 1, 6.;tAi I Bhil i. halmw^lmw. 
dtixtkbok, dioabttU, dtow^o*. nvifyin kaji, tnagnp, ruaiijH/, ittyeMiiitt, 

jKtsfuH, Usbi>, (aya^Mi { Bum. ), tattiAi (Darrartg }. f Utbri ( Dulf j. 

6oWr>MJb ), banhn, buruk (Con. ), cftoiirpiUt^. imtint. jwh. pothari, puln. 

ptUi, pulit (Hind. K raodon’pfamf/ ( Kaoh. ), lioiru (Kamnip btUoka^ bendiu 
hiUu-hAiadi ( Itaii, J, dietig-yinn^p, dienfl-nwsW H*<h* ( Rhond h 

fiitfw/jottynr ( Kol.), JtMfiinA: f Kursoong ). ixidatig-tt^tn, htuto { Lop, K wAnmr, 
wITuitJb, i!«nd(* (Mitt, ), t7*,vfi, Mit-Mrtwfi, u/arung (Mar. ), aytak'-amng, ar/fiiro- 
aronff, liorah, ^rmi^Ti^rfng {Mifc, ), fjnrrangtK (3iI-P. I. htspjxiching 

(Nagft^. ba^pfth, bonhopah^ (Kowgoiig), kitptidya (Or), ptda. pahunn 
I Pimj. ), ofot, pmka ( Sant, ). /nc&J» (Sibs. ), 6cndi, jJido, vidlf^n»u, 

(Tam.), kondetiiaihu kondaptUi, pidda-k^ji, piMWa-putn, ( ToL ). 

A modorat-tf-sizoilt™attfl.iiiijlg in favoumblo lix-alitietin lioiglitof IS^Um. wiUt 
a claw bok of ft m. .tiid « girth of ovar 1 m. Bark groy onwido, rwUlUli ariil 
librous uiflido. pwling off in irrcgttlar fluhtsi of long Htrip«!. afiout *i mm. thick. 
It ooeuw aU ovor India and Burma oxoopting tlui itriil mgUm ami ts aommoii in 
tilo docidttoua forests and Uio sub-Hitnalaynii tract. 

Description o( the wood 

(PI. I 4 ‘ ’+^1 

General properties-Sapwnod ereamy vhiu-, wido ; lionrtwoml groyiah- 
brown with a pmplhih tingo. small, hut sliaqily dcfinifil ; soft, oflcamonahy 
sommrlwt luudor. light, sometimes eligthly lit^avior (sp. (jr. 0-3iW)*M ^- 
dry ); Instrmis when qimrtor^wn : si might grauuKl. coarw t^miodinm-toitnred. 

Gross stnictun^A diW-iwroue wood, flrowth rings uamiUy di3tjn<^, 
delimited by donser dbrons fciastm and a more or Ii«s centinuoua lino of soa 
ttssne. ixcftfltoiiftlly faint, l-t per cm. Bvff'S nutdemtely lai^ge. few to mode- 
mtelv few { 3-8 per mm.* ) evmdy diatribmed. wcasioually Iws so. Iming few 
in the middle portion of the growtli ring, mostly soUtmy or in slwire radial midl.* 
plflrt of 2-3 » rarely mor®, somfrtimes iti roiiiid to oval in fHjtlino, 
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UMualiy open, ooceeianaliy plugged witti iyleeee; ve&uei Uttee itietmot. Hofi 
tiwveti predaiDiiiaafJy epotrockefLl, to tbo naked eye, dietiiiflt under 

Trhe hand Ions as due t'Oncenlrio somow'Lat itregxilftr or bcofeen lint« ( 3-7 por [zmi. 
radialiy ) fonsuig a rotictilmn with tJie rays : also rr>iind the pamt ua a. faint 
H'liite border. Rays moduratoly broad U> fine, the former distinetly i'isiblo to the 
eye, few and widely spaced ; the latter risible only under hand lens, mora olosedv 
spaced ; the larger mya protuuicnt on the radial snrlace as litstroua flecks up to 

2 mm. or slightly more in hojgbt, not storiwl. Rippk marks, present 28-,15 por 
r]n> rather Gunt and sonto what imtgular. 

Strength—It luu) been tested only on mmUl acole. it is a modonttofy strong 
timber of tbs same class as or slightly bettor than st/nii.1. For steongth flgtrree 
Hoo appendix L 

Seasoning—An easy timlier to soasoii, but liable bo sapstain and 
disoolonition daring dryings It shoaM be converted green and staoke*! in a 
well ventilated abed. 

Natural durahUity—Not durable in exposed sitnations but fiurly so under 
cover. 

Insect attack—Botii logs end uonverted fcimlwr are subject to attack by 
diffewut types of Ixirers, as n rMiilt of wbioh. almost tlie whole interior of the 
wood may sometimes bo reduced to powder. 

Preservative treatment—Not tried, but from its litniotu™ and general 
propertioa, it would appear to be easily troatable. 

Working quaJities —U is easy to work, both on nioobinee m well oa by bond, 
giving a good surface. 

Supply and usea—Liirgit supplies are available in the east *on» oumpriaing 
Ajisam, Biliar and W. Bengal. Tiie conind. wostom aiici south zones could also 
supply fair quantities while the supplieii are limited in the north zone. It is 
suitable for liglit inuiking wiwce, vencen and plywood and has Iwoii tried and 
found fairly good for match manufiiotum (lioxos ns wall ae splinta} and oheap 
grade pencils. In Burma it is said to be usod for ploughs and onra ( Rodger 
while oocoiding to Tallxit il is iinofl locally in Madnw for houso-building] 
agriculturai imphranonts luul carving. 

Material— 

1 lejAluri ( b‘33 h H7T Ahiri t o riB j, 3144 Saliaiwipur, U,P. ( 0-57 ). 
4428 Jaunsari U.P. (0<S3), 53(14 Dehra Dcin, U,P, uSii 

Dehra Dun. U.P, {P'S! }. ftfisu Burma ( O -40 )_ 

.7. TliliSPESlA (toaniiA 

A Bmoll gonuB of tiwa and Bhrubs, fompriaing about nix Bpwi(.s» distributed 
mainly in tropical Asia Mrica and tbo Pacific jalanib hut nxtending also to the 
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Caribbean. Of the two npetoiev oocuirinfl in India, T, jwjn/iftea Cornea atiaine tr» 
size and is dosoribed liont. T. htmpax {Cav.} DaU et Gibe. ( HibUcus iampof 
C»v.) - ( Asm. ), kaihi ( Hind.), baphal-mub ( Nop.), 

bantapii ( SanGi.), i^onddjEiafAt ( ToL ] ; is a innaE aUntb ooourning tbrougboui 
India, Burma and Cayion,. cUiaEy in tbe tliHiduous fonsta. 

T. populnea Corma. [ T. populnea ( L) Soknd J^bbeadL Alao aommjonJy 
known oa portta tree or tuUp troa. duntji.^<u, parngh. poreih {Bong.}, bsttdi, 
jiaraacSa-pij^a t )i parnfipu ( ffinil.}, n^An, Aui^ari, Auvu/cm}, Aootioro#ii 
(ICan.), poftu^ ( Mat. ), AAendi ( Mar,}, auHiw { Sinii.), jbavarnrAu, pormin, 
porie, poriia, pursa, pitvamchu. yumm$ain. pwwriwu ( Tam.), ffangirai'K 
gtiraya, ganffarefu, gangamni (Te].), A amnll to niodium-aizod troe m. 
in height with a ctijar bole of li~3 ■ 5 ro. and a girth of about haE to I m. or mon. 

Bisfl:, grey or greyish-brown, smooth or Sssnind, fibrons, 3-S mm. thioit. 
In tho Tndign region it b qaite uommon in tho coasta! foieata panleutaily on the 
w«at cooBt, in tho Andamans, Bengal, Chittagong, Burma and Ceylon ; often 
cultivated m an aTenno tme. It has a wulo dbtxibutioQ in the tropica boing 
found in Afnca, Malaya, bho I’hiiippiiwa, Thailand, indo-Cbtna, East Indies and 
fbo Pacific tfllanib and extends aren to the West Indies and tlie Caribbean, 

Description of the wood 
( PL 24 . 143 } 

General propertiea—^pwood white, with a polo yellowbh or pinkish 
tinge, darkening on exposnra, about 1-2 cm. wide; hoartwood niddbli-brown 
to ohoeolate or oven purptlah-brewn with darker etniaks, sharply deSned ; 
moderatoly hard to hard ; moderately heavy to heavy (up, gr. 0*53-0*89 air- 
dry J; mther dull ; straight tocoroewhat iijlerioefced-grainod, oven and medium- 
tetdmed with a smooth feel. 

Gross structure—A diffiiso-poions weodu Orowlh ringa mniatly mdistinot, 
occasionally demarciated by denser fibrous tissue end a faint and aomewhet db- 
co ntina ous line of soft tisa a*? . 1-S iwr cm . Pores medium-sizod to small, distin et 
to eearwilv visible to the eye, clearly visible ondm u Ions, fow to moderately 
few ^ 2-10 per mm.*), evenly to iH>mewhat unevenly dtatribured, mnatly 
solitary or in nvimi multiples of S-3 or mono, ooeasioniUly in cluatem, round to 
oval in outlino, mostly plugged with dark rod gum ; vensO'l linos diatinot but 
usually EHed with gum giving a smooth appoartmeo, Sojt tigaues indistinot to 
tlio oyo, visihlo under Iona, difTose to dlffusa-aggrogato and in fine otofiely- 
spaced intoimptod tangential Enos, fhnning an trrognlar roticulum with the 
rays- Raya mostly fbto, occasionally oiodomtcly broad, iudistinet to just 
vbiblo to the eye, lEstinct under Ians, ovoiily spnoed, fairly wide npirt forming 
an injconspictiau» fleck on tho radial surface usually not oxewfUng 0*5 mm. 
in height rarofy up to I mm., oocasionaily storied. Rippt* marks usually pmsant, 
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{airly dutmct to jxiHt visible to the ©yo, mther faint and imjgTiliir about 32-4i(> 
liiiL. Ab a riilo the ripple niadca are mere diatuiist in sapwood and straightor' 
grained Umber. 

Strength—The timber has l»eu tested only on a snuiU scale, l^'or Stnmgth 
figures please see appendix L 

Seasoning—Not a dilEnult timber bo Jtasaon if ordinary prooauttoiu) iti 
staoking and gainst too rapid drying ore takott. 

Natural durability—The timber Is reported to lie durablit. 

Insect attack—None of the apooiaiinia in the F.R.L ooJJeotioiis or tbo 
legs examined showed any iiuieot danuige. 

Working qualities—Not diffimiibto work^ giving smooth and taking a high 
poUsh. 

Supply and uses—Only Ihnitod supplies are availAbio. mostly Gom ihe 
west coast foreate of Bumbuy and Mysore, It is a ti'mbor of great local utility 
being used for agrioultuial implomeiits, fitmiture, cart and carnage making 
< for whseis, shafle and sptdios ) and boat hnihling iMutimihirty for knees and 
joints. It baa proved to be a good timber for holvea and tool liandl e^ and is 
UBod oven for gun-stooks in sontb Judia. It it alwt iiaid to be iMefl for Imvls, 
clubs and paddloa in tlie Carolmea. 

Btaterial— 

lOfiO Gujarat { 0 fiS ), 2-470 Aiuhvmaiia ( i>-i>4 24tS Calcutta ( O-BC >, 
75fl0 Bombay (O'OS), 7 j 09 \V. Bengul (0-8K)i 7744 Koiaba^ 
Bombay (0*67). ' 


Bibli OORAJH V 

Cbattoway. M.M. THe-wIb la the lays of tha Malvate», AW FkyPiL, 
tOja. K, A. How to idetitify timbeis. Plm [I, Timbers for Wvo ^ 

tool Jiandies. /luftoe For. 25, 194J, ChortdhoTy, K, A. and Ghosh, S S 

^re conunorcBi timbers ol iBOia, Itidieift Ftr. JOw, i N,S. 1. Utihzati^ a i loX 
ClH^tUwryv ^ A., Gbot^, ^ &. and Toodon, K N tndeic to tile series " How to ideatUy 



New I’Aj'tof-. «, 1 and WS- Producti Reseaich Laboiatoryv ‘Ptinaa Rial 

b^gh. IdcnUficatoonofhaidwuotJaahstiskey. Bad. Fet. P«d, JE/#., ai%o« Forest 
ProOocm Print® Itis^rongh. An alias of cud gr.mi phoio-mJc?i 

graphs for rite Ulentiiication of lurdvmoiK Bttit. Fck PtoJ. tUs.. sb lo-ti Foxim^v 
F, W PU]iFpi.» ^ PUlipp J. W., 5, gSi. I T 

lo^ Wl A. U A nuAiAl .1 il» tii.b.n o| d» 

London 1948 btuidards Insritutimi, Specmtitloii for cotmnereial and mobtnre 

pro^plywm^ Delhi, lOji- Indiia bi^tLutl» In^titntkui. Ckasificatioii of couunorckl 
timterv*^ thflir loml diMnUarioit Ddlii, i^si. Kaitehjn. R, Atutooiteil 

^ Kniwhira, R. AaatomiSd^^ 

on bidian woods. Thiuliokn. Leoomte. H. Us bob do I Indochme. “^S 





no 


Lewis, F. The vegetabte pcodnets <rf Caytoo. Cobrailw, Umye. y*D- S]^^- 

estioa Im the lonvKtiaa mnd pasing of bstv«s lUid lujomer hsndlc^ iMion For, 

lOAi. Umaya. V. D. Pn^ierties preparatioa simJ testing Iwlw ^ tool hanOIa 
timbeis, /Hrfi'an For, Bttii. ( N. 5 , ), 99, 1941. Metolfe. C. It ^ 

of dicotyledons^ Oxford, I95«- MoU. J- W. and Ja^ams. 

baltiU dj&T Muf Java VoricMttnwmdMi Bamnartefti i, Lw^tei* igm* Fteairson, K. ^ana 
Brown, H. P, 6 >injnen:ia] tiinbws of fndia i, C^atta, i«j. Ratna*™^ S In^ 
tesiwi for match oi&mifACtnrov Now DoiM, 193^- H-ecori S. J* Stotiw or tier- 

lik« rtnictore of iMiTOio dlixJTylodtmo^ Jifrrty bat jL a^, pp. 153-^7^ 

Rfconi, Sh Occunwce ol ripple Tuarlci in mjwLs Tr^>p. ^ 

S. 1 . Kevs to the Ainedcan woals with stofJod structure, Trt>p. 

ISjxatd s' h and H«8, IL W, Aids inidenUhyiiig Amfirican Umbers of theorto 
51. *037, Etecotd S, J, «tut fc, R- W. Tim 1 w« of 
IftSija\-ao. ly/j. Rohraati, M. A- 'fho seasciang i)el»vkpitf o( Indinn tnn^, 
fnifex For, B^it, (ff.S.), 198. 1956. Etehmaii, M. A Chattcrj^ N. C. ™ 

lodinn Woods for pn^ng cases, fniian Fot. ttafl., 106; 1949. fwuaiin, M- ^ 
IshJin. S, M. Indian Woods far peiiciJ making. Indian Far. Lsa/I,, 65 , 1945, Keyts, 
1„ I. phtlippine wDods. Tech. Balt. Dtp. Agrie. FM. ^*-, 7 - " 

handbook of the foiesl products of Banna, Rangoon, 1936. SlivicuHure Bfancb, F-R^ 
Ddun Diin Votes on the utilLtatian and silyicattnrE of tntibers used In wwd-oasM 
iihlustriea of India. Indian For. Bnil., tfia. t 9 y 2 . Stone, H, TimbcfS of amitn^ 
LondDn, lOiS. Talbot, W. A, Forest flora of Uio B^tay ptesidoni^ and bintL r 
POoaa 1000. Tiottar, tL Manual of Indian fo«st utillxatian, 1941), Trotter, IL Tm 
common ooimnorcial timbers of India, Dehm Bun, 1944, Ti^p. ^ S. Indi^ 
end their uses. Indian For, Wrm., 1. I 909 < 7 «»P*, 5 - ^ Jhe 
tiees, Oxford. 1925 Webber. L E. The wood of Hibts^tiliateM 
37, 1934. Webber, I. K. Systematic anatomy of the woods of the HalvoleA Trap. 

Woods, 38, 1934, 


Ka Riucestt Rajd* 




180 


ItnuAV Woods 


!7. BOMBACACEAE 

Tbo BoTfJxKfKsat, w+iiah is includnl by soioo taxoiiomista uiuior the 
Malvacea6, consists of about 20-25 gaiifim and approximatoly IBO spooiea. 
Mostly trcos, tho majority of riio gonoiti ani distributed in tho Anterican tropics 
white about Haifa dozou or so occoi in tho fiido-Mtlayan rojgionK 

The economic importance of tho family la mainly on aooount of its iw?T.g 
the source ef tho well -known balsa wood and kapok ffosa of commof co, A. oom- 
mi>n;ia% use&l floss Rimitor to kjipok fr»>m EricdeTidron anfraciidaimsm DC. 
( Ceiba pebtondm ( L.) Goortn. ] is also obtained &om tho oapsiilea of BovUmt 
malabariettm DC. and if. intiffnf. tV-Jl. The bark of the formor yields a gum 
used in indigonoiis medicine and also on a substitute for gum trogaoattth. The 
• well known ‘durian* or civst-cut fruit of Hurma and Miklaya is produced by 
Dwrin zibethinns DC. which is often culttvated. Tlie leases, Jjark, roots and 
Emits of a number of apeoics are usod iti indigenous medicine and for other 
purposes. Some getietu liko CneouiUaua, Ccibo and Oi^hroma produce excep¬ 
tionally light woods. At tlio other extreme is the South Amcricim Affuiaria 
which rumishee a very iiard and very heavy (sp, gr. I • 14 airniiy ) timber, used 
LooaTly for constructional purposes, and OtAUtnia prorido timbers of 

Bome oommeiuial importance. 

Thofaniiiy is roprosenUHl in the Indian region by figenera, all of which oou- 
aiflt of large trooa. Tfieogh now found growing in a wild state, certain authori' 
ties are of the opinion tliat flome ef them at least, might have been introduced 
long ago. Besides tliew five, the South American genus OcArOT?in. whioh hua 
been planted with some snoceea in India and Ceylon, te doscrilied here on 
aooount of ita eoenomte importanen. 

The woods range in oolour from cream)- or giuyish-whtto in fibwrfiar, Eria- 
dtndron and OeArenw to pinkish or light roddteh-brown in CviletUa, Durio and 
JT ema. and arc usually soft and extremely light to light in the former and rela¬ 
tively liardor and light to modoratoly heavy in the latter. Tiioy are somewhat 
lumilar in atmetum, being featured anatomically by largir to moderately largo, 
flcanty pore*, and predominantly apotrachaal parenehyma whioh is moatly 
reticulate, in fine more or loss interrupted tangential llnoa. Tlicse may be verv 
closely spaced as in Bambax and Eriodrndron, or form the bulk of tho ground 
mass os in OiAreiM or apawd a little further apart os in Caiiesio. Dario and 
Nwia of the tribe Durionem. Paienohyma is diet inctly atoriod. in Bombay and 
Efwcfearffwi giving rise to rippte macks and sewndarv reriation. Rays brood to 
fine, the latter tending to be storied in woods with rippte marks. Anatomioalh- 
tlio Danoame eonatitute a homogenaous group, distinct from tho others. The 
different members of the Dwrimwoc oannoi always bo diatingmshed &om one 
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luiother under the minroacope. Howerer, il i» often possible to eopajute 
the other uofiora as grroti boioiVt 


1 . 


1 * 


3. 


3. 


Key to tbe eenere 


Ripple marks snd secottdarr soiiation usiisUy present 2 

Ripple maika and sooondnry seriation absent ... 3 


2. CoiLODtitrio bonds of pareach.}mia often present, 
delmuting growth rings, reticulate pattern poorly 
defined ... ... j5nibd#i»droo 

2. Conoentrio bands of paronohymA delimiting 
growth rings absent, reticulato pnttoni always 
distinct ... ... ... ... Botnlmir. 

Soft tissues not clear. Wood white, extremely soft 
and axtrsmely light ... ... ... Oehrt»mi 


Soft: tiaaues distinct, visible under lens as (Inc inter- 
Tupted lines forming a retioutum with rays. Wood 
light Feddish'brown, moderatoly hard and light to 
moderately bfiATy ... ... ... Ctiilmio 

Durio 

yeeftia 


L BOHBAX L. 

A tropical genus containing over 4i> speeiesi ; the majority are in eenttal 
and South America, wliile a few occur in Africa and South-East Asia. In the 
Indian region fivo ore known to grow. All are large trees, eseepting B. Jtcopu- 
lorum Dunn, which is a small tree of the foresta of Travancoro. Tliey grow 
feom sea-lcvel to over QOO m. elevation, and are found mostly in the dooLduous 
jO)d mixed forests and also to some extent in evergrocHi fbrestst. B. fnafehori- 
cuj» DC. and B. tnstpnr Wall occur m India proper, while B. eumhoditim 
Pierre and S. anapi Pierre are confined tmly to upper Burma ami Cambodia. 

The timbers of the difTerent species ore similar in appearance, anatomical 
structure *nd physical properties and tliorefote eiannot bo distinguished from 
one ftnothor. They ore usuaJly creamy white to greywh-brown, soft and light. 
B. malabaritMOi and B. in«i(fwt are commercially important and are d^lt with 
here. A single speeinum of B- eambodimse examined was found to be in no 
way different from B. matabarievm and B. itwiyns. 

I, 0. iosigne Wall. ( Salmalia insignis Sebott and Endl. )—maL Hdu 
( Andamans ), tettutl, tvia ( Beng. ), didw. didok, tarnng^tpa*^ ( Burm, ), dMmm- 
toil i Caohar j, nvfttang-thifig ( Kuld b P***? I L“ah. ), aait ( Magh >, baiiOarm 


182 


IXDLAir W00D» 


{Bita!.), tera (Manipur), kai^^hvu (Tam. ), A laigo docidnous tree with u 
sbraight cylindrical bolo oftwi buttressed. In the evei]greon forests of Tsvoy 
it attains a height of 24 m. otear bole and a girth of about 3 m. In the An daman 
islands it grows to a muc^h larger sixu, up to 4 or n m> in girth, Siwk usually 
tltkrk gny, veeticallj furrowod, without any pricklus, up to 3* a om. thicik on the 
miun Ik))u, hut much tliiiuier and oovered with prickles on the hranjchee. 

In iTidift proper, tho tree is oonfined to the WeBtom Ghate and Assam, but 
also ocouis in Chittagong in Takiatan, It ie fairly aommon in tlie 

Andamans and Burma aiul oxtonde to the Malay Peninsula. 

Description of the wood—See l>elnw, 

a, B, malabaricuni DC. [Saimaba malnbarica ( DC- ) Sohntt and DndL ]— 
■gmui. himilu, kitiiolu, Airmi/w MTttolu ( Asm.), mmol, simul, tvM (Bong.), 
lihatMXfifn ( Bhil), lelpoti ( Burm.}, ( Garhwal), bolcA» { Garo ), 

teaQaiki (Gon.), sttwrir ( Guj.), eftwnl, emnr ( Hind,), 6oajiu-2]Aanjr, pan^' 
phang ( Kach.), ^Airnlo ( Kantnip ), Anrib, imruga. sown (Kan.), dwnp-jfcynipAarf. 
di^ig-sf/r-ah { Kh.), JtomAo ( Ehond ), del (KoL ),an-pftoM 9 , phunehang ( Kuki), 
^^ung^ 1 i, tungltL (liOii.), I'lautt (Mai.), Mur, euyirr {Mar.), stm/a (Mechi ), 
pharlimii'<trong ( Mik.), ( Miri ), botcro, hureJi ( Or.), ^rntW, 

tfiUrAin ('Pun).} (Sinh ), dietlif-kpa ( Syntong ), Ulavtitn^ ponttte, 

pula ( Tam.), buraijd. hurgn, httrgii { Tel.), A largo deoiduoue tree over 38 m. in 
height and 3 tn. in girth with a clear bole of 34^38 m, oBou with htige huttieeses, 
whioh may be as muoli bb 4’3-fl ni, in height. Undor favourablo oonditionfi 
It grows to an qnormoos size ; uno tree m. In height and 4-A m. tn girth bos 
lieen Toporttnl from Cooig hy Pearson and Brown, On poor noil and higher 
olo\'ations, faowerer, It is usually stunted. Rnrk groy oik] coFeiod with large 
oonloal prickles in young trees, but in older trees, idthout. any prickles, an<1 
Basiirod vortically ; outor bark fleahy and soft, inner dbrnua, up to 3 a orn. in 
thickneee. 

Widely diatribut«l thmughunt India Jiiid Buniui, ozoept in very arid 
tracts, ascending to over 1,808 m. Although it has a very wide ninge it ik 
nowhere very rHimmon, usually uocurrieg eoatterod in mixed decjduouB foreste. 
OncoAionaliy It toiida to l>e gmgnrious on aHuTial ootht near rimr bankis. 

Description of the wood—See below. 

Description of the wood 

( Bombas farina* mid B. malabatimm ) 

( PI. 14, 144 and PI. 25, 145 ) 

General properties—Wood cteamywhite when frosiity cut, becoming pale 
yeUowish-brown t* greyieb-brown on exposure; usually no colour difference 
between eapwood and hoajttroo<l. but ofloaaionally flotno logs show a darker 
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iiolouted pinkish-brown to reddiali-hrowii owitn[>; v^iy ftoft io ; very light to 
light (sp. gj*. 0 - 25 - 0 -.“SO iur dry ). often lnstrona ahowing ftilver on riidiftl 
; ooarsa but averi-taairiiwl. 

Gross structure—Both #ro (iiJin5i&-potmirt woodft- (-tjptftifih iKit 

iliAtinct 10 ihoejo, hut oloarly vhitble imiifir hwid loiWp delimited by the alightly 
dotljwt Ut© wood Hiid closely siwjod b^vruk of aoft uauiilly loss than 3 per 

oHi. in v^ti^barinumf bnfc up to S or tnotu per una. in 

large to large, oleaidy VTsible to tlio ©jra* very few to fmv { less thaji ! to 4 por 
min * }* UHually more or Eiwii ovculy aifitnbuLod, wii Vi little ttifforeneo in aiao 
throughout the growth ringp mostly solitary or in ehmi nwlial muldpica of 3 - 3 ^ 
rarely tuore» ova! in outliiue^ u^iuaiJy open or partly hilod with t3do^efi i Ttsael 
liooe cotispieucRifl on the lougitutlmal imrihoes^ voftsel elements being Lndivfduaily 
distinet 2 fr -25 per cm. Sofi or pnfcniAfpmf predominantly apotiacliea), 

viidblo only under the lonfi appearing m fine, iiloaely-^spaoed, soniowhat intor- 
ruptoil tangentlftl iineat forrning a rotLOulum with the raj-s; Unea of soft 
ttfiaue about the same width a^ or wider tliau tlu> fibre layers, Ll>-i 5 por lam- 
imd ofteu eiteruliug acroaa two or morerrayfl^ broad to finn^ Wridely stiaeed;. 

the broader r»y» vorj" few but prominent to the eyej^ l^ ihiel or ooeasionaliy 
nXDto in height, farming a trouspieumis lUi^trous fleck on the raiiml {nirTaoe ; the 
narrower or tine rays few, just viaiblo or tndj^tlct to the eye4. diatanct only imdor 
Iona, interftperaed with bioador rayw eomethnea tending to bo storied. SippU 
Tmrik usually preaentp dbtinot to just visible to the eye, but somo1i£aes less ho 
under the ieus, 20-22 per om- Swiondary soriation due to storied parenoh3rma 
usually distinot under lei^^ 

Strength—Both the wpeciee liavo boon teeted for strength at Dolira Bun^ 
For strength figmw please see appondi^f L 

Seasoning— Voiy wwy BOttiwn but iLuUo toaap stain and discoloration, if 
kopt in log form; should bo cotivortud gtoon or Boon aftor foiling and inmicdiatelv 
Ktaoked in tho open under corof, or kiln dnoiL 

Natural durability—Not at all fluralilo, whon used, in exposed situjitiona. 
with an Avoirage tUie of about a jroar in the graveymtl twta at Debra Dun, but 
Haid to I tv TOty durable under wator. 

Insect and fungus attack—Standing trees of B. wia/oAflrtCfim nui-y be infes- 
tod by a number of iuseots oneb aa loagbom beotleSj defoliatora and. tba iemtii 
^oot-borer, tbo last Ixing a oornmon pest in plantatiotB. l^og» are frabiogt to 
aoriouB daiuufio by longhom bwtlea (Ceram by oidoao) and woeviU ( Cnniuiion- 
ideao J, «‘hile noitior loss may be eaiisod by piii-hoio and shot-bole Ijorefs ( Plnty- 
podid^ and ticoJytidoae }. Daiaago duo to lyuto and powder-pwl boetlM 
(Bofltiyoiudeae) is eery oomiuoii in eoneortod timber and tmialiod artaoles. 
Logs and oonverted timber of B, intigne aro also equally eiwceptiblo to inseot 


184 


iKDtu*' Woods 


damage. The timber Uabie to sap stain ami vanouft kinds of rot due to 
fungus attack. 

Prftscrvativie treatment—Only £t. maUUnricitnt been teeted. It is very 
easily treatable with preservatives, i>etiotmtiotL ii etng complete. Treated 
timber is modemlely durable in the open but lasts longer under cover. 

Workiog quaiitifis The timber of l>oi.b the epeoies isoa.^y to saa' and work, 
ft peels well without any pretiminary treatment. On aecotmi of the eoame 
toxturo and promuient vesiie! lines, it absorliH too much paint and vamish. 
A good flniJdi is, therefore, diffionlt but may be obtained if a filler is used. U 
glues welt. 

Supply and usee—Assam and Beuga! have the largwt suppliee uf B. 
tmlabarteum in India. It is oho availbfo in Uttar Pradesh, Madras. Bombay 
and Travaneore Cochin ( Kerala > in largo c|uanliti«9. but the demand is 
always moro tJian tho supply. Tlie ahiof sources of B. are the Auda* 

mans and Bonno whets the sawn timber la available in large siies. It ia 
also avaUable in Assam and the west coast. The timber of the two species 
is very nimilar and is extensively used by the match industry for bexm 
as well as splints. It pmdueos a useful plywood wlutre stiongth b not so 
important. 'Compreg' from aemvi has proved suitable for bossheafl of air 
seiew blades- Among its other u*»s are packing casoa. dug-outs, drums, 
fishing fioata tuys and cheap grade pencils. 

Materia]— 


H. initi^ - i-ns Andanuiim ( 0-50), ^UlS^ Aittlamatis ( 0-4! }, 5247 
^damans (O-Sa). 5348 Andamans (d-45), 5«8d Tharrawadv, 
Burma ( 0-45 ), 583.1 Andauians { 0-37 j, 5tt97 Pegu Yoma, Burm 

id ‘ 29 ), B 4 SI) Burma ( 0-41 ), 0841 Burma < 0*41 ), 7745 Travancom 
( 0*35 


B. rNokihdricma - 31>J Mandi* to.4«). 4(10 Ajmere (O-zSi 07& 
llarjeeling (end (0-37 ), ill7 Chanda ( P-oO }. I29S ( 0-50 1207 

( 0‘4i), 1452 Assam f0-3I). 1001 Chittagong (0*36), 2323 Dbt- 
jceling terai ( 0-20 ). 3117 Burma ( 0-35 J, 530, Burma f 0.341 
^2 Bu^ ( «'44 ), 7179 Delira Dun { 0-28 ), 7330 Betma! ( 0-20 \ 
7430 Gujerat { 0-41 ). 751D Bengal { 0-33 ). 7010 Bombay ( 0-35 )[ 
l40t Aauun f 0-34 ), 7708 Assam ( 0-35 }, 7749 Bombay ( 0-43 v' 
7756 Madras ( 0 38 f. 7857 Orima { 0-48 J. ^ 


i CDLLEMA Wight. 


A monotypk genus of large tre«, 
uf tudJa, and Oylon. 


oonfinod only to the soutli-wcet ooraer 


Bovbaoackae 


C> cxcdsa Wight > —Co mnionty known tta wild duiian, chakhatut^an . 
ibrir-aiiu, uttdltvhakkn, vtdtpiUi., f Mitl katu-boda, nv^u^pimka f ftinh. 

ninipfa, kamni. ioran^tpitavv,, pobfeu^ ptfdipila f Tnm.). A nxedhtni- 

dxed to Uu^go oveiigrieoii ttw, pjTctmiclal is shap^, reaohing h lioight of 30 ni. 
witL a straight, doar boie up to 18 tn. in faoigtit. Tlw old tncos may attain a 
girili of ovor m, UtJt am oftoii bnttmMwd juid itutod. Biirk gmytsh-whito) 
smooth and thick. 

It 18 fiiirly oomniLiix in Lho tiioiiit fotrota of Wostem Cihata. Cooi^, Vl'ynaad, 
Malabar. AnaniiUai hillii. tuid TniivaDooro and U found at an oiei'ation of 000-- 
]80d m. It alno gronD in Coylon. 

Description of the wood 

( PI. ts, I4d ) 

General properties-7'VVuuii groy to brown with a piukiidi Liugv darkoniiij; 
with age: no aharp liisiJnction between heartwood and aapwood, hut ocoaaiouaJly 
aomn togs may show a pinkish shade i^ndually dflepening towards the eeutm ; 
modoratoly hard; light to moderately heavy (ep, gr, 0>j>l-0-ed air-dry), 
oecesioiuilly enmowhat luotrous, ntmigbt-gtainbd : ovitn and medium-toxtHred. 

Gross structure—diffuwt poroiw wooil. (Mnoth riitfiJ/ UBiially mdirtijjot, 
Vioth to the n)i>k«{ oye and under the hand lens, oooasionalty f&Latly visible, 
rlelunitod by the souunrhat dejinor latcwood. Pores large to inoderatoly Largo, 
visible to tho naked eye, distinct under liand lana, more or less uniform In size 
throughout tho growth ring, very few t^i inoderatoly few (1-7 per mm.*), mostly 
solitary or in radial multiples of 2-3. rarely * or mo». oval in outluie, usuaily 
open, oeL'flsiaually dJIod witit reddish-brown depoeite; vessel linos straight, 
diatinoitly visible along the grain but not oonspieuous. Soft tissues or 
parenchiftnei predominanLly apotraohoal, indistinct under baud leus, appearing os 
liglit-brown, fine concentric ofteit interrupted liiuM, about 3-8,ufiijally 5 per mm. 
r^ially, forming a tetioulum with the rays, ooeoaionally tending to be diffuse. 
Bays moderately broad to vwy fine; the formor distinctly visible to tho eye, fow 
wi^Iy apaced usually i-3 nun. in height, rarely up to 5 mm. fomung a fairly 
distinct teddioh-browii thick on the tudiaJ surface, against tlie lighter colouied 
ondaomowhat lustrous bock ground ■, the latter not visible to the eye but distiuot 
under a lims. somewhat uloeoly spaced, inteiopeisofl with the brooder ra^'H, 
usually not storied, but rarely with Just a stiggeetioii of imigiiiar storied urrauge- 
ment. f?ipp/e nuirtr absent, rarely a mera suggestion due to the finer rays^ 
tending to be irregularly storied. 

Strength—For strength figures please see appen(U:ic I. 

Seasoning—Kiln seaeoning gives bost results- If Idta aoaiHiQuig id not 
pnHtioable, the logs should be converted absolutely gieeu and opon-st4Miked 
providing the ma:rjmiiin ventilation. 
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Natural durabiitty — Not ditrahlo in tho.upon. intb ua liib of About 

a yoar and balf in gra-ve^id tftttB ati Iklim Dim, but fairly j» uudor wver. 

Insect and fungus attack'-Lugu arn Hiibjuct to daniago by pjndiolo boram^ 
dbut-liob buruni and ambrosia 1>«etlos. Convertod timber appeare to bo letM 
sTJBoeptiblo to atUok as nona of tbe speeimflua in blw Dehra fhiti colteotion 
ttiiy inosot domngo. ft ia aubjeot to diMolomtioti and rapid deteriora¬ 
tion in log form ilite to fungal attack 

Pfcscrvatiwe treatment—Easily treatable, witli complete penetration. 

Working qualities—Vaij' easy to saw and split ; can lie worked with great 

both by hand oitd 

Supply and uses—Mtslorate suppUiw are available from febe overgnseii 
foreeda of the Western GhaU in the soutJi acne. It b o good packing case 
timber and b oxteitariYCly used as planks for fUmiture making. It peele woll 
and yields a good ptywoorl. 

Materia) — 

4d04 Travoituere (O'iil b dl4U Ulavokkot, Madras (u-ridj, 7714 
'Eravsncore ( 0*65 ), 7B08 noiml>atore (O-Ofl ), THUS Madras ( U M ), 


3< DURIO L. 

A email tropical gonua of trees, muisiatiug of about 16 epeoies found mostly 
in Malaya imd tlie East Indies. Only one apeciea /)ano zibathintu IXJ. ia known 
m occur in Burma in the Iitdioa region. 

The timbers of the difToront epmiioH are mdistiuguiohabie bomg Bimilar in 
appearaucB luidproperlisfl mul are aU known ns durian-daun in Malaya Thov 
ore ttauidly pinkieh to reddisli-bjown oofl to nioileratoly har.!, Ught to moderatej'v 
liettyy> medium to somewhat fioaree •textured and slraight-graiued. Onlv omt 
Hpeoies Ifvriu libelhiaiu IKl «»[iuh within the floojie of tlira book. 

D, ribctbifliu IKl, Syrian. { Burm, J dnrian dttwni {Molava }. A 

modinm-riiasd to large evergreen tree about 12-30 m. higli, witjj a girtii of 
I -2 ■ 6 tu. or more. JSarIr gray and uaiially smooth with few vortical clefts and 
hi>rii?orital wriukia^. 

.Vnioug oU the speoiee of I>ur.V, thU hoa the widest dislributiuji occummz 
tu Burma, Malaya und the East Indies. It grows wild in lower TeiiaBserim, and 
is often cultivated &.r its fruit fo iipperTenaSflerim as oko in Malava oud Borneo 
AttempU have been made to milUvate the plant in Coylor, ami ^voral parte of 
India. It hua been euoua^y grown to aonie extent in parte of west oa^. w 
lower olovatioTis of Ntlgiii&, 
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Description of the vood 
( PI. *5. U7 ) 

GenereJ properties — liietinotioii in hturiwood end sapwoorl in tiie 
speriimoa ezamiood, though Dosoh doaoribos the sapwood aa white and shnrplv 
defined ; wood pinkish-gTey to iHuktsh-hrown or polo teddliih-hrowu, darkening 
on oxpoeum; soft to moderately hard ; tight to moderately heavy ( gr. 0*54 
air'dry ); aomewliat tuetrona, &trly etratght-gralded ; evien and imHUum to 
liOiiiTBO-textiirod . 

Gross structure—A liiftis^poroiifl wood. Orotjoch Hng^ ummily 
ocoaAiQUJitly iiQmarc^t4>d hy slightly ckmer lAtewci€>d. P&rs9 imually large to 
mod&mtelj large, cteariy risible to the eye, oftou irlth little rliffbreuee in dze 
througliour. the growth ring, few j.o motlemtely few {2^t per fnmJ j, moatiy 
HOlitaiy or in mdial mnittplon of 2 to miely more, round to iival in outtinu, 
uimally opeii, orjoasionAlly fiiled with toddiuh-brown dopoeits ; vossel lines 
»ntaightt fkiriy prominent. Sojt fis&u^s or pan&nchffma predomiiianliy aj>otnL- 
choal not visible nr IndistiiDet to the eyH, Inrt distinct iindor lon^ na tin a broken 
irregnlar lines, ^ibout 5-fl per mm. radially, forming a rotieuJum with the mys. 
All/s moderately broad to very fine ; the modemtely broad rays visible to the eye, 
very few and widely epaood, uanany up to 2 mm. rarely more in hotghi, forming 
a ilisUuoti brown fleok ou the racluit surface i tim fine visible only under baud 
lonSj somewhat closely spaced, mteispersod with the broader raye and without 
any storied arrangoment. SippU wmrjb al^sent. 

No spoeifio information regartling the strength and other propertfea of 
Ihirio zilMUhiniiA b a%^aUabt&. Howovf»r* Brotni Bfurdoith gives the oooffleient of 
l.rumveree stnuigth of Durio opp.. from Itakya jw fl^CW toji 3 per #q, inoli, while 
acoording to Forworthy^ all the ^ilaJayan epeoiee appear to somewhat diflicult 
to season, being liable to emi^k and shimking 1>adly during drying. Tlia timber 
is abu) said to be not durabb in expected aituarierct^ lieing subject to fuiiguR attack 
rliBooloratien and itiseet damage, ft b not of munh commenjial importanoe 
even in Iktalaya wiioro it ia reported to be iisorl for plywood, clog-manufeoturo. 
planking and soinerime?* for ftirniturn and couistructional work in umiiqMMwi, 
parts of huts. 

Material— 

5074 Tliaungyin. “Burma ( 0'54 ). 

4. EETODENDRON DO. 

( CiKiba Gaeriu. ) 

This IS a ttopioal gomts of largo treed contaimng about IS ttpocies. Tlua 
majority ate confined to the American iropice, mostly Mexiei) and Braitil, only 
one or two fnieiirririg ifi tropical Africa and Aaio. The mogt. widely cUstributod 
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of commorcial impottHiKie is Efiodendron 0t^rartuo9um. DC. f Csiba 
pmtandra ( L ) Gaflrta. \ the weU'kii«»wii kapok tree, which is described hem, 

£. anfractuo»um DC. (Cetba pentandra ( L ) Gaartn. 1 —kajMi. 
acwiJ ( Beijg.), ttupan, ihinbaur ( Buntx,). Aa^ia«. hiian, ^ttUbai 

(Hind.). dudi laam (Kan ). «*«(/-,iopu. pavi^hpu. 

seimaptiota ( Mai.), pittidhari Mtmr, «hami^itla ( Mar.), pw(w« (mhid f Sinh. J, 
ijarttm. panyi ( Tam. kadami, jmtr, idta htim^a { Tel.). A madium-aiand to 
to iavgo deeidnous tn» with branches in homonUl whorla. In the Anwrican 
tropics, it grows into a massiTe ttw, 24-50 m, high, with a oyUiidricar Btei„ 
nud thick buttraaiiea. It is a tree of the open with a large crown^ having a spread 
of aijont ISO a, ( Record ). In India it ia oniy u modefftto-sisied tree with n 
ok-ar bole of 12 m. Under favourabio coiiditianfi it has Ihoi, reported to crow 
very fast reaching some 9 m, in height at tlie end of 3-4 yoata. In young twos 
the bark on the main trunk as well a« the branches is usiu^Uy covered with 
conical prickles which disappear with age. 

U has an extortstvo flisrUibutton in the tropics, liejng indigenous to Malaya, 
Africa and South America. It is also found in the j\ndainaiis, According 
to some authorities, there are more Ulan one variety in thus speeica. It is not 
indigettoita in India hat hai Iwcome naturalized on the wr«b coast and ein*^ 
where. It grows in a wild or semi-wild suto from wa-lotol up to an altitude of 
OW ni.. but is at its l>est at elevationa inea Uum 450 m. 


Description of the wood 


( PJ. IS, 148 ) 

General properties—groyWi-whito, oatmeal or groyish-browu in 
euioitr ; without any shaq} distinction into Kean wood and sapwood . extremelv 
auft to soft: extremely light t.n light [ap. iir. 0‘l-lr-O*2S air-diy ) da]] 
aotnewhat luatrous. some times with rough fpeJ ; straight-grained; even and 

«OAl8G-tOJC tu . 


Grim stnreture^A tlifftiw-pomus wood. Orouih indistinct to fairlv 
dustmet to Lho eye, distinct nmier liand lens, usually delimited by a oontinuouli 
Und of soft ti^ie. lees than I to 3 per cm. Por^ large to moderately large 
dtatmotly vuiible to the eye. more or loss uniform m size throughout the'groirth 
ni^. very few to few ( I-fi pet mm.* ), evenly lUstrihuted, mostly eolitorv or in 
radjal multiples of two or mom. oval in outline, usually fdlod witJi t^loeefl 
vrosel lines distinct, but notso prominent as in wm«i, Soft or'porea' 

rhyma predominantly apotraehoal. imlistinet to fairly distinet showine an 
irregular jKMJrly ilefined reUoulato pattom : alw prerom ^ concentrie bands 

ring,. Any, mMbn.te|y b„„„, run., nriJinr 

-kl.!y q»«d ! U» d»too. u. rin, ,.3, 

4 OT more m bnight ihoiriag up w inla m tlu mdial m*,, i,rt„;,JlLi 
Wrtb «» «>■., uWlila nBly »« »!«,. wrf ootuteniUv t«udiiig to to 
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Bipplt nvcfrJb praeiit, but poorly defined, jua& riditilo to lim ey^, About 
24-28 p&r cm. S^ondaiy aeriAtion duo to storiod parenohymA cioarly vfeiblo 
under liAntl lens. 

5tr«gtb—Omiible gives tlio value of P f eooffieoiJit of traiwverse strength ) 
v 400 and weight of wood at 30 Ih* 

Seasoning — Xot poesiblo to season in the log. Quick oonvecraioji followed 
by proper air saosonieg or Idlrt drying may givo oloan diy tliuher. 

Natural durability—^Tot durabJo. Almost oert^n to dhscolour and very 
likoly to rot if kept long in log form- 

insect attack—Eoady atiockocl hy Inseots. 

Preservative treatment—No rdiable information i& available. 

Working qualities—Verj’ soft and easy to work. 

Supply and uses—^It ih nowhoio avnilablo in India in eommerciEil quaniitioa. 
But if a demand araao for it* Els ouitivation might e^iaily bo oxtorided. Tlie 
wood has boon r&portod to be of poor quality aud inferior to Flowever,^ 

being voiy light and it to W suitable for dug-outs, izskoo^, platiei^ 

and toys. Sohnoider montlons it ns being u^ed in the FhOippmee for fish-nets 
aud live fence posta. According to Reeotd other auggefrted uses are oore-stook 
for voneors, alack cooperage* paoldug and boxes. Timber from f^t-grown 
Lreeo is ezclremely liglit (sp. gr. 0* 15-0'30 ftir-diy ) and if proporly selcN^ted aitd 
cazofuUy saosonjed may earve aa a 8u1>9titato for bolaa 

Material— 

7756 Travanoora {0-14 1, 77rl7 Madras ( 0-28 1, 7SS3 Mailriis ( 0 -18 J. 

7824 Madras (0 18), 

b NEESIA BvumL 

A tropical genus of tmm eonlined mostl^^ to Malaya. Of the sovon spacias 
Lneludad in the genus only one has t^n re<Njrtfed in Burma and is oonaidorod 
here. Aocarding to XhKieh the tombers of the difieroiit species are not distair- 
guishable and are all kiioiAii uiidor tiio namja apa-dpo. 

N* synandra (Malaya )* A toll fitraight tree 2t>-50 m. 

high* found In Mergni in Burma atid Halaya peninsula. 

Description of the wood 
( PL 15. ) 

General properties—Wood light brown witJj a pinkish or reddish tinge 
(heartiFOod only examined ). Acoofding to Dosoh in iV* BL the 

sapwDod IS *^pale yellow* sharply defined about 1| inobes in width’*. Wood 
soft, light (sp. gr. 0-4§ air-diy) t strmght^gramod, medium to coarao-teitured 
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Grots structure—A diflFuao.porous wood. (howA rirtg^ usuallv ittdiatiiwt. 
ooeosiotuair fiuntly doU^tod by BOioowlmt domier ftbn». UtKo to mod®- 

rAtoly lai^, disLiuoUy vtanile to the oya, more or los of tho saruo aiKe tbrouglioat, 
the growllt ring, very few to few { 2-^ per mm.* ), everd^' distributed, tooatly 
Bolitaiy or in eliort radial muHiplw of 2-3. rarely motti, roiind to ora! in outline, 
uBnoily open, ocoasionally (Hied with orange brown jpiimny deposits vessel lines 
straigbl, fiiiriy prominont. Soft (irrae* indiatinet to tho eye but visible under 
tons as fine irregnUir broloen litiw al^jut 4-7 per ram. radiaUv, fonaiiig a wtiouJum 
with tbe rays. Ra^j 9 moderately brojul to ftno, just visilde to the eye. diatinot 
under leas, rather closely spaced. t.suaUy loss than 1 ratn. in height showing up 
iis distinct brown llechs on the radial sur^ioo, not storied. 

No daU re^rding strength, working qualities and other projuirttes of the 
faml>er ate availabro. However, from the dueo similarity to Culiewo and 
it would appear to l» amtable for plywtnui and pluniing for furniture. 

Material— 

6fi7S Burma ( 0-49 K 


0. OCHBOM.4 Sw. 


A tropical genus of estremely light and softwomled trees, found crowmtr 
*11 their natural state in tropical South America and the West Indios, The 
gonus is not reprownted in the Indian region but is ineludwl in this book ftistly 
on aeoount of ito commeroiat importance as yielding a timber of great strategic 
value and secondly because of the &Jfly suotossfui attempts that have rooentlv 
tiocn mado to grow it In plantotions in some parts of India and Oeylom Though 
some authors rooognir* about a dot^a. species witliin tlie genus, acoordine to 
others most of these may for aU praclioal piuposes be considered ns only forms 
or vaneticfl of a single spAcies OrAnmui fttgopw* Sw. 


Ochtoma lagopus Sw. f Ochroms pyramtdaic ( Gav.) Urban!— bah. 
.An eitreraoly fret growing tree, roaching under favourable conditions a fioiobt of 
18 m. or more with a dear bcle of 9-9 m. and a girth of 1-2 ra. in 0-8 yeara. Tt 
ie eeaenttaily a tree of tlie moist hot tropics, growing from soa.|ev«l up to 800 m 
elevation. Though net indigenous to India, it has been succoafalJy grown m 
ptantaticns at Ki^oth and Top-sUp in the Wynaad and South CoUatore 
Forest DivmHms of Madras, and may do wdl in other areas induding the Anda¬ 
mans. It ts abo reported to be onitivated ejrtensively in Ceylon. * 






( FI. *5. 169 } 

General properties—Wood {only sapwood examined 1 almect * 


Bombacacsu 


m 

ui im bniwtt to roddish-brown { Rooord ) \ «ixtro£ack3y tiofVk o^ily indoiited 
with tho ftnjzor fiEkil, GKtmimij Hffht t sp. gr- 0-12 to 0 15 air-4ry ) but roport&il 
to bo ciiiiimdz^mbly bjai^Viior (tap, gr^ up to U' W ) OJidor oortftiii ad v^orae dooilitioni^. 
tftitLighl-gmiitodp inadimzi to oonrHe-toxtnrodp somowlml liuaLrou^ with a iamoath 
volvotly twxl, it e:atromol3" buoynra and nat^iliont and lias remarkablo JioaJ 
and wuDil msnlAtlng proportlos. 

Grq53 structure —A dLQiise-poroud wood. Grtiwth uaually mdu^Unei 
but occa-iiouidty deliiuitcii by tunimwliJit i^mwilod loss Uiiui ouuo ring por 

li ojii, in faaT. grown nubterial, Porc^f largo Lo modotatoly Largo, very fhvf to hw 
( 1-^5 por ujtn^ * itfldikhy Bvartly di^tTibiitod but somo tinted with n tendBiioy to 
crowding o5pociaU3' nnar growth markA^ lunstly aoUiaiy or in laliort n^dial ninlti^ 
pJtse of 2 — 3 , rarely oval in out lino and apou ; vessel linos distinct, hut iini 
very coiispiotious. Safi (i^sms abundant^ forming bulk of thu ground tlssun. 
letioulaie, bul indmtmcl ami not diiatitigutRliaUlo from libros oven under Itand 
Eons owing to the luttor lioiDg oxlrojnol j^thin-wallorl. Ratf** bimd to moderately 
broad, diatinot to tho oyo. fow ami wide apart* or only spaced and not storied. 

Strength— It is ilio lighteat^ weakoat and fiofleat of all comniorolal timberh, 
but wuiglit for woiglit is roporlotl lo 1 j« stronger tlmn oven sitka spruce. Cun- 
oii^ly mtoiigh the ^-callod heartwoa<] benti fbnnd to be only half m strong 

aa tho sapwood wldeli is tho ooiuinorcjiil product. For ettou:gth figuroe of IndiaD 
bal&A ( ^pwood } pJoaao see appendix I. 

Seasoning—An it ia apt to all rink roiisuioEtild}^ balsa hi rorportod to \ms rather 
difficult to season. Kiln drying tian Lieen found to be the lieat. It wi be 
satiBGielniily liiir-soasonod by quick rouiomion and oud-atucklug tho boaiids 
ifcgain^t a hodstontal auppeil. 

Natural durability—Not at oli duiabio. It ii6ea\'^ quickly in the provence 
of moiatuio. 

Insect attack—LiabLo to borer attaok^ 

Preservative treatEncnt—Adequate protection againat decay in oant4Ust with 
znoisturu ia provided by simplo water preodug troatinout such as impregimtiOD 
vritli hot meli^td paraffin or sultabto water repellant prosorvatlres. 

Working qualities—Easy to work with shaip i.bi.n'Cdged toala on which there 
ia prikcticuilly no hluuUng ofToot. It Ia easy to Horew lUkd nnil without miy 
splitting, but does not hold them well imilortft.rajn. ft gines cxooadingly well 
and is boyt joined this way. 

Supply and tiies—Tlie chief sources of supply ftPB in tropica! South America 
particuLari}^ Eouadori while wim of tho contml Amoricau Stares «md the Weat 
Indies also prtxiucti it in eommorcial quantities. In Imlia it ia not yet prmlueod 
on a bii^ eiiftlo and tho demand hfv» to be met from importa. R^lsa is ohiedy 
UB&d whore extreme ligbtiiese and flpeclikl imtuiating properties are <^aUed for. 
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Dimii}- ttio Itub two wars it otksae iuui pfuiiiinflaoa m a timber of groab strategitr 
%'AJtio bding miipb in demaiid hj the Xavy JWiti tho Air Force. T)ie Jigfatest 
f^railo timber (up. gr. It 12) Ls raquired for aircrafl, the Navy leqatramauU 
being met by aliglitly heavier timber (ap, gr, 0 -18 ). It ie used by the Navy 
for rafU, Hoato, liibbuoyB and other life-saving oqnipraent. while Uh chief uee 
in aircraft ia for eomsteet of sandwich inaterinl tiBcd in the oonstrTMrtion of 
Mosquito Bombers, Another important use is as insniatiog tnatorinl pirti- 
culorUy for refrigeration tmcka ami cold sto rage fooma. ft is also used for aoimd 
deademng and cimhioning heavy wacLine^* for preventing tranamiasiosn of 
vibrations in buiJdiijgs. Other usea a™ for novelLiea. toys, Iwt blocks and model 
piano kita. The last have become so popiilar that a single factory in England 
la at preeeiit naing an much as a million ou. ft. par year for these toy kits. 
lAatertal— 

77^50 S. ( 0*J2 ItTaoi® ( O J5 ). 
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18. STEBCirLIAGEAE 

The Entity Sufcuiiaeeae is mainly tropical amj sub^tropioal and oompriBes 
appioxlmately 50 gsnora aud about 7(H> species of troos, shrubs, nliiDbem and 
faerbii iiarizig a wide distribtitxon. It has mceivud oonaidcrable attention 
iiOBi ayatematists as well as wood anatomista. The two African genera Afan- 
Mttia and Triploehitan have boau piavud by somo botanists in a soparate family - 
the Triptochilttnaceae. Others consider the section which 

includes besides those two genem, ^rioldefla, Hdicitrf^ and Piefotp^rvium among 
those described hore - as a distinct family the Buettnefiaceof^ 

The ccoiioniiif importance of the fomily is mainly due to the woU-kiiown 
conuueniiai product, cocoa or chocolate* which is obtained from the seeds of 
the South American plant - Tkeobrot/ta cacao L. The nuts of the African 
eitf f?olci acutuiaata Soliott. and l^eull. are also of some oommeroial importixncxe 
AS they contain caffrinn On account of their stimidaLlng properties, cola nttte 
am said to constitnte a staple article in negro diet and form a principal item 
of trade in West Africa. Seeds of some spoojes of Hierctitiit, chiedy iH, foetida 
I*, and jS. urena Roxb. are often roosLed and eaten, while the inner bark of 
H. villoia Hoxb., S. urena, WcJicImui ianm 1.. and Abrotm anffuata L, yields a 
good fibre suitable for mukiag repos and ooarw canvM. Btercalia nrem 
trees are oRcn tappod for the gum - known as “katira” which oleaely 
roBomblee gam-tragacanth and is used as a substitute for it. A few others like 
epecies of AfetocAHi and are frequently grown in gattlans aa ornamental 

plants. 

The StercwlMiccac are nor very important from the pouu of view of timber, 
Uia best known timlwre of more than local importanca are tiie West African 
oboche ( THpUmhfJtn edirrtoejilojt R- Schnm.) and maiisonia or pruno ( Man- 
atmiif atlisaioui A- Chev.), which are often exported to the iTiiltod Kingdom 
The former is a soft, Ught, oasily worked timbor used for interior joinery* 
veneers, core-stock fur plywood and furniture, while tbo latter is a handsome 
timber resembting walnut and is suitable for hlgh-cilasa fiirmturo and cabinet 
making. Timbers of some impoitaiwe in the Indo-Slalayan region are also 
fnmislied by ifen'twre, and Uterctdia. 

The family in reprownted in the Indian region ijy 12 or 13 genera of whiofa 
about ft or so are woody. Wood cpecimons were available for study for tj 
genera, which are doacTibed ben. Among those not represented in the wood 
collecticm at Dohm Dun are LcptenycAui ytattm Tnrci a smuU tree of the Wcsterti 
Qhata and fitewMwi Lindl. a genus of hruUI trees occurring in the eastern 
Bimalayaa. ButUTuria Linn. i» a genus of woody cllmbore of which four 
apociee occur in the Indian n^ion, nhiafiy iji Sikkim, eaatorn Himatayos, 


SrsBontJACZAB 


im 

Bunm imi ths Andamatia. /i6foina L. though natural bed in aevemt 

part# of It^dia is only doubtfully indigouom while Qmx’titm iometUtymi H.B. & 
KuntU^f ifefocAtd fre/tttina Bedd. and Khitihoviti ho.fp%iiX Lh are iTLtrtKiuoed. 

Crequontly eiilti™tod and planted in gardens. 

The PFooda exhibit wide variation in their velour* hardne^, waighti and 
other physical projierties as well in thetr gross ^latonrioal stnieture. It bi 
therefore usnaUy pee^iblo to distingniah the difTerwnt genera without tecourse 
to mtcn^&oopio study, whilo in some vases even specifln itientlRcation is not 
v 0 iy diSriiIt. The colour varies ftom pab yoUowiali-white in Hdickr^Jt and 
most apoole^ of Skfctitia, through intermediato shades of groyiah or light 
redxiiah-brown in Pkrosp^t>fiuti^ and Jfon^iio to brick red or doop reddish- 
brown in ^riofaeiw and //firilb™. regards ot her phyeioal properties, they 
vary from oxtromoly soft to very hard, extj^moly light to very heavy (sp. 
gr, 0 -10-1 lU air-dry J* dull to rather Instroua an<t course to very fino-tosturod. 
The woods ate ustnvliy dilfnae-poroiiuai with ocoaaional sorai'ring-poroua tendflncy 
in Poroe large and rather few in to voiy amall and 

niimemin* in lidicier and {in part) with intermodlate eLaea pro*- 

dominatiiig in other general mo^^tly solitary and in radial multipb-^ of S-3 or 
mofOp rarefy in olnstora. usually open but filled with reddiah-brown gummy 
deposits in and tylofles in some spootos of Stert^uli^* Soft tissues or 

pareimliyzua predominantly apo tracheal in Htrifiera, 

Pierospermum and Stermlin (in part ), occurring as fine, closely spaced, inter- 
rupted or broken tangentia! UncSi forming a net-like atmotiire visible only 
under the lenSp sometimes tending to he dilFuso and rather iudjjtmct; in broad 
wavy or straight tangential hands in some species of Sicrculia and prodominantly 
paratraoheal in Eriolaenm and some Sf^cutm spp. fonning diEtinot sheaths or 
Bjelots round the poresi oocasionally aliform confineiit and yofuiacting adjacent 
poros byahort wavy or sitraight tangential linos : aJfio in nioro or Jess eoutinuoue 
Imea or layera deUimting the growth rings as in Ericla^n^ and to some extent 
ID HmtUra, Man^&nia and Slcrcutia. Rays usually of two distinct sixes m 
SUrculit^, broad lOid fine, the fotmer olearly visible to rather promment to the 
eyOp the largest of about the Bamo iridth as the porua, not atoHod, the latter jnat 
visible and sometimea indistinct even under the bn^j often indtstinotly storied 
or tending to be storied giving rise to faint and somewhat irregular ripple 
marks. In all the remaining genera the ray» mostly modium-sized to fino^ 
DsnaUj iitoried except m giTing rise to fairly distinct ripple marks. 

Resin canals of the traumatic type, arranged in short or long t^mgential bonda, 
occaalonally present in SUrculia and Urniisra. 

Key to the genera 

1. PoTBs TOry amaUr very namcrous, just vmblB under the 
louA. Wood fine to very fine-textured .,.2 
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1. Potes Iai]^ to msdium-sizfid, few to modoratalj few, 
dearly visible to ths oyo. Wood medi^tm to soaiBe* 
toxtuied „ 3 

2. Ripple marks present . Wood tdij hard, very heavy, 

often scented ... Jifonsonid 

f It, goffei } 

2 . Btpple marks al>eont. Wood modeiately hard. 

modomtoly heavy, nithout any soeiii fftJickrAs 

3. Rays broad, prominent to the eye. Wood usually soft. 

light and eoarsa-textuied .„ ... S^tilia 

3. Rays medium to due, [ndistinct or just vidfale to the 
eye. Wood modorately hard to very hard, moderately 
heavy to voiy heavy and medium-textuTed ... 4 

4. Soft tissues predonumuitly paratracheal in narrow 
vasic^tiic alteatlu or eyelets round the poms, or join 
two or more adjfM»itt pores by short wavy taw jpmfjftl 

... ... Eriobtemt 

4. Bofl tissues predominantly apotradieal in fine, 
flloealy spaced interrupted tangential tines forming 
a distiTict to somewhat indistlnot net-like stnictum 6 

5. Ripple marks very distiuct, prominont to Uio evo, 20-34 

[wr om. Wood usually yellowish to ffreyish-brown ... Mantxmin 

{ M, dtjnJbse ) 

6 . Ripple marks &ir]y distinct to &mt and somewliai 

indistinct, 30-40 per cm. Wood piukish-giey to 
reddish-brown ... .„ g 

6 . Wood usually very hard, very heavy and dark 

reddish-brown ... ... Bttritkm 

6 . Wood usually mortomtely hard, modeiatoly heavy, 

and pinkish-grey to light rnddiab-browu Pteroipfrmim 


I. ERIOLAENA DC 


A tropioal genus of 7-S species of tiwa distributed in the Indo-atalayan 
n^on. Six or Mmn spiMnea oeour in the lodian region of which five are 
desoribod here. The woods of the different epeotes studied are eimiJar in 
rtrocture and properties and are indiatkiguiahabJe from one another. 


1. E, candollei Wall.-^aliiion wood, swani. petun^n mani 

tayato-yufhcaiitg (Bnrm,). hadany, ^ ^ ^ ; 

botuku {Teh J. A medium-sized to fairly tree about fl-l 8 m, In height and 
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l-i m. in girth with a dear bob of 4-5-9 m. Bark grey, with abort narrow 
fisBune, about 25 mm. jn thiekn^. 

It io ftnmd ohiellj in the dooiduoiu foieais of North ICanarOj the Deooaa, 
Bhutan and Burma. 

Description of tbo wood — See below, 

2 . £. hookeriana W. and A.—ihoader, kmjtti, htthi (Good.), 6Ao*i 
{ Kind. ), dandiya^, dioatro ( Kan, ], frundt^n, AtiHAonu), oit-bulung { KoL ), 
guahi^i (MiU-pahari), amnjr, tthondia itAanutn, boAer, boibu, bute (Mar. ), 
pofifs ( Oran ), btm<Aandi, bonokendti, bonta ( Or, }, puopoft (Sant.), pidicAdt- 
vandi, thtUbit uduj^Ku, perudappai (Tam, ), narbaikti ( Tel. J. A small tree of 
the decitlutniB ibiesta of western and southoru India and Mailhya Pradesh 
extending northwards to Chota Nagpur and Bihar, 

Descriptini of the wood—See below. 

3. £. spectabtlis Planohou—A small tree of the hill fopBaht of Nepal, 
Bfonipur and upper Burma from. 1050-1350 m. elevation. 

Description of the wood—See below. 

4. £. stocksii Hook, f.—d&dido, gittia, ghtii (Atavaili hitla jfJtati 
(Panehmahal). A amah tteo cdoaely alliod to and perhaps not apeeidnally 
distinct from hooJceriatM. Bark grey, with Sn« horiroutal Sssures, about 
0 nun. tbink 

It is found in the Amvalii fufla, Fanchmahals, Konkan and South Deooan, 

Description of the wood — Seo below, 

5. E. waJlichti DC.—-A small tree. Bark brown about 8 mm> in thijokneas. 

It jfl found in the Nepal and Sikkim Himalnyaa, 

l^escriptiau of the wood—See below. 

Description of the wood 

lEriolama candotUi, E. Aooht^fdao, E. epw4abiU9, B. tiocimi, 

and E, toaUichii J 

( Pi. 16, 151, 152) 

General propertfn — Sapwood light brownish-grey, darkening on aspoeaie, 
about 3-3 om, wido; hoartwood sharply dodned, reddish-brown to biiak-red 
with darker stioaks wheu. first exposed, fading into a rather dull brown on 
oxpoaure; hard* ustialty heavy (sp. gr. 0-50-0-94 air-dry); oocaaioiiatly 
BOmnwhat tustroua ; atiaight-grained and modium^taxtnmd. 

Gross structute—Ah are diffuso-porous woods. A tungln apeoimflu of S. 
candotUi however showed a slight ring-poFOUs tendetuiy. GrenMh rin^ usnatly 
present, but not oonspicnious, delimitad by a fine, more or less oontinaoua Une 
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of aoft tiesua, 2-7 per cm. Portt modeately Urge to smaU, fairiy diatmct to 
just viaibb to tlio eye, moderately few to moderately nuxnaitHis (S-18 par mm.* h 
mostly aolitaiy or m radial multiplfla of 2-3. ocoasioimlly in umgential or obliquo 
groups of 2-d, rounded to otsI in outline, open or partially pinned with tylosos, 
oocaaionally filled with reddiah-brown gummy dapwits; t'oasol lines distinct 
on th.e longitudinal surfaces, but not oonapLouous, Sojt Ifssues barely vimble 
to Urn eye, distinct under lens, usually forming narrow, light oolouiod sheatha 
round the pores or pore-group#, sometiinee as eyelet or halo oocaalonally 
joining two or more adjacent porw by sliort wavj- tangential bands ; also as a 
fine more or leas ooutinuous line dolinuting the growth linge. Rays modoratety 
broad to fine dUtinot to just vlalble to the eye, rather proiuinent untlor lena, 
being of a muoh lighter colour than the background, uniformly diatributed, 
somewhat oloaely spaced forming an inconspiouQua, rather low {less than 1 mm.) 
fleck on the radial surface, with a distinot beudoncy to stoned artangement 
in some Hpecimens of £. cmidoffci. Eippte marks preeeut, distinct in seme 
spooimnns to rather faint and indistinct in othois, sometimes just a Bu^Bstion, 
about 30-33 per cm. 

Strength— E, eandoltei te reputedly a strong timber, but has not been tested 
at Debra Dun. However, according to teete carried out by Brandis in 1884, 
the value of P f coeflicient of traiisveiw strength ) b 1020, tlmt is slightly more 
than sal and about 29 por cent higher than teak. 

—^Kot an cacy timber to season as it ia liable to develop longi¬ 
tudinal splits and aurfaco cheeks Qniek conveislon and oarefiil stacking bet- 
w'een etiekcis, under cover and protootion from too rapid drying are recommend¬ 
ed for eatiafactory results. 

Natural durability^The timber (£. candallni j is durable, with an average 
life of over 10 ^-eara in exposed situation# 

Insect attack—Of id! the spocimens in the authentic wood collection only 
a single specimen of £, sioeksii showed damage due to borer attack. 

Working qualities—Rather hard to saw, hut work# and Enishea well, both 
by band as well as on intrelunes, taking an exedUent polish. 

Supply uses—Of the 5 spooios only £. candoliti is of some eommorctal 

imporianee. However only limited supplies are availablo Erom Burma, while 
Bombay and Mysore can perhai^ supply a small qoantity of smalJ to modiura- 
aited logs. Tlie timber being tough and durable is locally u.#ed for hoase-bulld- 
tng, for felloes and spokm of carta, for ploughs, agricultural implements, paddles 
and lioe-pounders. It is also ssid to lie tired for gun-stooks ( Gamble 1, but has 
been tried and found urumitable for military rifle-stocks. Howard conaidera 
it to be a valnabte docorativo hardwood, suitable for the European market 
partioulariy for cabinet making, inlay, turnery, etc. 
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MAteHsl—• 

E, candcitei - 286 Bonsu 10.69), 326 B«nna (0-88), 2512 Bunna 
(0-86). 532fi Boima ( 0.^81)). 6628 Burma (0*87)1 7100 Burma 

(0*S7), 

E. hocltrittna - 3161 Chanda, C.P* ( O-TS ), 3437 PalaiuOff ( O-ST ). 

B. 4 p«etaltili« - 4505 Burma (0-79 ). 

E. ttocksii - 3867 Cwldapah (O'S*). 

fi, - 2326 Darjeeling {0-78). 

2. KEUCTBRES h. 

A tiuptral genua of about 45 apacloe of ahniba or rarely trcoa, having a 
wide distribution throughout the tropics, e^eopt in Africa. The gmiM i» 
reprwsented in India and Burma by seven sporioft, of which only one m doacnbod 

hero. 

H. iaora L.—o/irtoro (Beng.), thungt-cU. tingkyiU i ), oiifo f GontL), 

hhcndu, jonkaphol, kajMui, maraphtU, marorphai, marad (Hind-). kauri, kavar^, 
kempukowri (Katt.). piio Aaronda ( Khond ), pokyporla, renta, f** 

iari { KoL ), jfcuyr^ww. koinaru, vaiamkiri (MaL ), tewmi, ^ 

haffltt { Siahn), eddmpitri, karuva, Jbftsapu, wifamWn, iwitorAi ( Tam.), adavtcJa- 
^uthi, guha^thada, bamnihi, pedda-i^hawda (Tol. >. A largoebruboecasiotudly 
attaining the size of a small tree. Bnrk light grey outside, foirfy smooth, with 
dne honcy-oomh like fissures , fibrous insidii, about 5 mm. thi^. 

It ifl found widely distribated over the country in the sab-Himahiyan tract 
ftom Jbalum eastwards to Nopal, m Bihar, East Bengal. Central and South 
India and also in upper Burma and Coyloa. 

Description of the wood 
I PI. i6,153 ) 

General preperUes-Wood pale yellowinh-whito to huff; modflTatoIy hard 
moderately heavy (sp. gr. 0-6(Ml.a9 air-dry), usually straight-grained and 
mther fine-tejrturod, 

Gross stnicture—A difFuse-poious wood, with ocoaaionally a alight 
ring-poioiiB tendency. Growth rinjw dietinot. mually demarcated by a eome- 
what faint and discontinuoue belt of light coloured tismio, denser Istcwood 
and an ocoastonai tendency for eonooatrio grouping of eartywood pores, about 
a-6 per cm. PorM ematl to vary- email, not visible to tho 0>re but disoormbte 
with a lens, very numerous ( 40-60 per mm »). evmdy distributed la^ly m 
radial multiples of S-6, but with tendency to tangential grouping at the beginn¬ 
ing of the growth ring, rounded to oval in outline, mually open; vmael lines not 
Tiaible or ineonapiimous ou longitudinal suriaeeo. Sofi (witee or partnthyma 



200 


IirDiAj; Woods 


not viaibla to tho eye, barely Tuiblo of indistin<!t o?bii tuider lena, in fine closely 
apscod, short or intoiToptod taDgontlal lines, romung a fine rotioulDm or net- 
liks atruotnre, mo<leratoly fuie to One juat riaiblo to the ove, distinct 

tmdBr ths lana, evonly and closely epacod, without any storied arrangement. 

No Infbnaation ia available regarding the streiigtli and other ptopertiea 
of the wood. The two apecimons from the authentio eoUectioii which were 
examined, were fomid to bo rather l>adly aitjuikied by boiera. Tiie wood ii 
said to be for ftiel, fotireposte and roofing in thatched Imts, It cute and 
works rather well witJi a pocket knife and may do well for wntoh p^s, tooth¬ 
picks and applioatois, where size ia not of muoh importance. 

Material" 

Berar { 0'66 ), 480) Saharanptir, U.P. ( ). 


3. HERITtERA Arr. 


A smal l genua of 6-7 apccioa of trees confined to tropical Asia, Africa 
and Australia. Atleaet 5 spw-ies are known to ooour in India, of whioht viz., 
H. fomat Bneh. and H. liUoralut Drynnd are littoral and tlie rest inland. Only 
four species for which wood Bpedmena were aTailable for study are described 
here, The woods of the epmies omwidered, cloisely resemble one another in 
piBotioally every respect and cannot tlmrefore be separated. 

1 . H. aciuniiwta Wall.—fundonr&MplkrDtff { Kach. }, thinf-phehm { liukl) 
arkhar { Kuki and Lush, ), cAeila { Mai,). chin^en ( Naga }, rosAtre# { Svnteng }' 
cAoWa. mJimaTufu. tmtndatai-unnu ( Tam. j, Ajnj.isaipAo (Tippera ). A mi<ld!fr 
aizetl to large tree of the Kbaai mid Jaintia. Cachar and Lushui Mils, HSMndmg 
np to 600 m, * also found In the evergreen forests of the Western Ohata in Tm- 
vancort and Thmevally extending northwjudfl to the Nllgiris, from MO-J 200 m. 
elevation. The tw growing in tho south is often considered as a distinct 
speciflfl - B, papiiUt Bedd. - oloaely atliod to £?. ocuminaM Wail. 

DescriptiQin Of the wood—Sec pi^ 201, 

z. H. fomss Buch. ( H. minor Lam.)—^mMirL intfufer, stindrt ( Bong ) 
pinle frinore, nire, y<-fciBore ( ), A modium-eired to laree tree often 

bnttrrescd. attaining a height of lS-i4 m. and a girth of 1-2 m. in fsvJumble 
tocaUtios. It is found gregariously in the Snndarbans and along Cbittagonfi 

ooeat. but reaebas its best development in Burma whore it ooeum threuehont 
the tidal foiusta, from .Arakan to Tenaasorim. vorougoout 


Dcscripttan Df tfae wood—page 201, 

"• |„ it i, tnen, „ ^ 

mavUda (.Andamans y, sundh Bong.). moidawHo f i l »*’ 
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fZrft f Taol A sidaU to nuadiuiiL-itLzod treo About 6-12 m. in height end l-£ m 
in girth. Both grey or tUscoJonred. with longitudiniil 

li Is not found in tho iSiindariiiu^, but is othorwiiso irtorp widely dhitribiitsd 
then H. Jtmta, It grows gFegAiiotisly in the tidnl forests^ &lt Along the sea-ehoio 
&OIO dutti^ng to TeuAssorim end is ooiniDon in the AndAmnns. It also ooo urs 
on the west eoaet from Kanara southwards oxtending np to Ceylon, but is not 
oommon. Outside the Indian region it ta widely distributed along the eea 
ooaat in tropical Asia, A^oa and Australia, partioularly in the Malayan region, 
the Philipp iaos and Java. 

Description of the wood—See below'. 

4. H. luacropbyllA Wall—(Abor}, fAfn^-an^ { Knld }. 
A large evergreen tree often buttresacfl at the haae wlten old. Bark dark hrown 
or almost htack, rather smooth, oxfoliating in Bmall squan' flakea, liglit red or 
whitish inside, fibrous. 

It is found in the Khaaii hills, Caoliar. Manipur and Xorth-Bast Fnmtier 
district in Assam and also oocoib in upper TenaBBorim in Burnui. 

Description of the wood—See below. 

Oescription of the wood 

( Hm^em orifounuftt, B.fomes, R, KUotfUit aad H. macropfiyUa ), 

( PI. 36, 164. t6S ) 

General properties—Sapwood pale piiihi&h brown or buff, 6-0 om. wide, not 
always shAtply defined, Bometimoa grndtiAlly merging into the heartwood; 
heartwood deep reddish-brown, with dark brown or puiplish streaks, oilea 
darkoiitng with ago : very hard : heavy to very heavy ( sp. gr. 0*84-l-20 air- 
dry ) I dull, fairly straight to somewhat tniarlockcd-gniined ; even and medium 
to fine-textared with a rather smooth 

Gross structure—All are diffuso-poronB woods. Grmeth rittffs diatinct to 
indistinct, when distbiot delimited by denser fibrous bands and Bometimes by a 
more or lees eontinuoiui line of lighter-colouied soft tissue, 3-6 per cm. Poraa 
moderately large to small, mostly medinm’aiKod, visihlo to theejre, few to mode¬ 
rately few ( 4-6 per mm.* ), fairly evenly distribiited, mostly solitary or in short 
radial mnltiplea of 2—3, rarely more : vessel lines distinot on tongitudmal suriaoes, 
often filled with reddiah gtua, but not romipienoiis. Sofi tisaut/t not viflible to 
the eye, distinct ondar lens aa fine, nght-eolonred, oloeely-spaoect, somewhat 
interrupted or dotted linea forming a rotioultun or net-like structnie with rays : 
ahw diffuse and Hcattered and ttamotunes as a more or less oontinnous fine line 
deUmiting growth rings Rays fine, barely visible or indistinct to the eye, diu- 
tinot under lens, uniformly distribotod somewhat closely ^aosd forming a tow, 
rather iuoonspicnotiB fieok on the radial surface, tho targesc not mom than 1 mm. 
in height, with a tmidency for the smalloT rays to be storied on the tangential 
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surface. Ripple ntarke usually present, rather faint and indiatinot^ often jnsl 
a BuggHtion, but itiTariahly somowhnt belter dfifljied in the uapwood, abont 
32—40 per cm. Sun* duct? of traiiniatic type occasioiuilly present amuiged in 
short or fairly lon^ tangentiid row^a embedded in a belt of soil tissue. 

Strength—Of the * species uiRlodw) here, only H- fome» has been subjected 
ui full scale standard testa at Dahra Dun. For strength figneea please 
see axipendix 1 . Some Sgoms am also available for H. littmalU based on 
teats carriod out on Ceylonese and Malayan samploa. For the former, Oamblo 
quotes, Prof- Unwni's figures nbtain«i at the Imperial Forestry Tnirtitute. 
London - weight 75 47 lb. per eu- ft., leshdance to shearing along the fibres 
1333 lb, poraq. inch, sruahing stress 2'h3Stona per sq. inch, coefficient of tnuia- 
strength B • 4fl0 tons per sq. inch, and coefficient of elasticity 737 - 2 tons 
p«r eq. inch. For the 3ilalayan timber ( dongtin 1, Defteh git'oa the following 
Eguros based on tests earried oat at the Timber Research Laboratory. Sentul, 
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Tiioac figures coaipano favoinably with those of aundri { R.forttei ) and it 
appears reaeonable to conclude that from the point of view of strength 
proportie$, H. HUomli* ia not much inferior to /f./omes. eapeciaUy na all speoi- 
mena of if. hKomfii in tho Dchta Dun eoUeotion were cooBlderably heavier 
than the Malayan test aamplcs. with an average ap. gr. of 0 ^ 90 . <phe wood 
apocimens examined of the other two species - viz.. H. aatminaia and B. 
macr&ph^jHa wore practically the same as siuidri in weight, hArdnoas and struo- 
lure, and may be expected to behave more or ieaa similarly under stress. 

Seasoning—^Tho timber f ff. foTiiee ) is rather slow in drying and proiie 
to fine surface cracks. Apart from this. It aeasonji well and devolopo few 
defbots. It ehould bo converted green and dried slowly under cover, bnt with 
good air nrcolatioR- Kiln-soaaoning at rather low tompcratuies has boon 
fonnd to give satisfactory rosnlts during triiilfl condaeted at Dchra Dun. 
Jif. littondis is also eubjeot to satface cracks and i» liable to end splitting, Good 
results oan however, Iw obtained by careful air-seasoning or kiln-seasoning. 

Natural durability—Though both sendri { B. fomei ) and dungon ( R 
iitiotoli* ) i«o reputed to be very dureble timbers, there are no experimental 





















gnBOTTLlACSAS 


ao3 

dfttA to <mbHtiuiti»(e thin. In ftctiml grarayard t€sta earned out at Itobro Dun 
sundri was found to have lut average life of only 3-4 j’OftifS. Aoeording to Desob 
H. ffUomfte obo behoved more or teto fiiuiilarly in tostB corned out in Malaya, 
only 3 out of 11 piooos surviving a little over 5 years. B. acumiT^ota and 
H. macr<^hifUa are also probably of the some dtirability oloss. The latter is. 
susoeptible to attack by wood rotting fungi. 

Insect attack—In both ami J3. littoraiis sapwoutl of logs, especially 

when newly feUed, ia liable to be ottocfeBil by shot hole borers. Of the 16 
specimonB in tbe Dohnv Dun wood eoUoctioii, only one spocimen of ff. littoralia 
showed insect attack in the sapwood. Dcacli reports that one specimen of 
the eanjc species In tlm Kopoiig collection is ultiwked by a lojig-liom Itorer, 
Thf timber \s said to poflaess some reaktanco to marine borer attack ( Binnrhi >. 

Preservative treatment—Accord big to Trotter the eapwood treat* readily 
with preservative*, but the heartwoo<l ia more nefnictory. ponetretion being 
patchy. 

Working qualities— Both trundri and diuignn being very hard are rather 
difficult to saw, but otborwise machine well and can be worked to art excellsut 
MUT&ure taking a high Gnkh and a boantifu] polish. 

Supply and uses—Supplies of sundrj ( H, ) hi India are eitber prac¬ 
tically exhanated or are ho tiegUglble as to bo of little iflommorciaJ importanco. 
'rhe timber however is available in conimurcisl quantitiod from East Pakistan 
and Banna. Considerable supplies of //. littemKs should also be available 
from the Andamana. Stmdri ia known to be extensively used for boat¬ 
building as planking, oara, spars and inaets. It ia also commonly employed 
in carris^e building for shafts, felloea and spokes and in construction work 
for beams, posts and piles for bridge*- The timber has been need and found 
eatieiactOT}’ for picker arms and tool handles particubrly of the larger and 
heavior type. On aocount of its hardness, touglinesa and strength it is suitable 
for agiioultnral implemonis, puUcy-blocks. tent-pegs and pit-props, ft hua 
boon tried by eomo paper mills in India for suction box covers with satisfac¬ 
tory results. It also yields on exceilojit hrewood and i» veiy muob in domond 
for fuel purposes. The timber of fl. UUoralU though not so well known is 
used for BimiUr ptirposca In Burma. The wood of //. oewmiuata is Imially 
noetl in the south fw conatriiotion work, carriage bmlding and agrioidturai 
implements and ehould ho capable of being put to the same uses ss sundri. 

Material— 

H. {icuminaia - 6163 Travanoore ( l*b4 ). 

H. fowm - 3123 Burma C 1*10 1. 3361 Burma {O D6 h 5742 Burma 
( 1 00 ). 6431 Banua ( d 05 ), 5742 Burma ( t OU ). 6451 Sundiirbans 
(O-SS ), 6331 Burma \ I 06), 7299 JSuadarhane ( I 06 }. 7302 
Sundarbans f 0*93 ), 7306 Sundarhttmi ( 0-95 ). 
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fl. - 517 Andaraana { ft-02 ), 3228 AnilAnia^i a (0*05 ), 2285 

AndAm&nfi (t'02 ), mo Andomajia (1*10), 5832 Ajidamana 
(0*B0). 

H. macraphj^ln ^ 8417 Baima ( 0’Q4 ), 


4, MAKSONIA J. B. Qairsiai. 


Aamall tjenui* of trees, witli eomewkiit limited diatribnticm. Of the Sepedos 
recorded, throe have beoji roporUMl from tropical Africa whUo the other 
two anT confrued to Imlie and Burma. The woods of the two speoiee dss- 
chbod here are very disfllmilar, and can be tlintingnished from each other 
without mitoh difficulty. 


Key to the species 


Pore# minute, indistinct under lene, veiy numciuua ; ripple 
marks preeent but not very prominent, 33-30 per om. Wood 
vwy hard, extremely frii«*texturml, ocoaajonally ocentod 

Pome medinm*si 2 «l to small, inst viniMe to the eyo, diatinot 
under bn#, moderately numerous to numerenu j ripple mark# v«rr 
prominent, 30-24 per om. Wood modeiately liard, meffinrn- 
teKtured, not ecented 


M. (lupct 


if. dtpifare 


1 . M. dipikae Porkaj-.—fiadom, tapst, tapseodaS { Asm.). A bf^B tree 
about 25-36 metres in height and 3 metree in girth, Bark greyiah^whit* with 
loufptudinat fiseurM. 


It is roiuid in the DJmnsiri Reservo, Nowgong and Rammabar Rfieerve 
ofNagaRilbiu Aeeam. -“ee-* *™»rTe 


Description of the wood 
( PI. z6. 158 ) 


General properties—Sapwood pale vBlJowiith or graywh-white about 
4-d cm. widej heortwoed sharply defined, yellowiah to greybh^browa often 
with darker pfurplish-brown streaks; moderately hard; moderately heavy 
t ep. gr. 0*60-0*66 air dry ); eomewhat lustrous b^t without any distinct noant ■ 
etreieht*grau]eil ; even and somnwliat coarse to modtnm*fuie* textured. 


Gross stnicture—A diffiao-portms wood. OrauOh ring) fairly distbust to 
indistinct ; when duaiuot delimited by denser lute wood and aomotimm by a more 
or lees oontinttoqa line of soft tbaue. 9-7 per cm. awdium-sized to amalL 

just vdMbla to tlie eye, disiinct under lens, moderately numeroue to numerC 


114-47 per mm.» J more or has evenly distributed, mliterv 


of 2-3 oceasionaJly 4, rounded to oval in outline, 
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rifiible on t!ie tongitudtiul nurfccoe, but mriior iatwnapicuoTifl. Sojt tissias or 
pofenchyma indiatinct or jrat visiblo mnlur tlw lonB, tfcattoiwl or diffuae and id 
fino abort. brotan t-a ri gwottnl llnoB fonning on irregular nel-liko atructaie, 
Raijs fmo. not rbibte to tW oye. diatinot nndor Ion*. STonJr and clooeiy apaoed 
fonning an inconspioaous flock less iHan b -5 nim, bigli on tho radial stirfeofl, 
distinctly storied. BippU ttiarka proBont, woll Jefinod. vsq' prominent to the 
eye ns vr^U m tnidttf Jisns, ftbout £0-24 p^r cm. 

strength—From the limited teats earriod out at Debra Dun it ajrpeam to be 
a rather strong timber for its weight comparing Cavoowbly with w^ttt. Pot 
atrengtb flgum please see appendix I. 

Seasoning— Not tester! at Debra Dun. However, ifosaonio oi»i*fi«K» 
A. Cheir, from West Afiica (sp. gr- 0'«1 idr-dry), which is ^fy flimilar to 
}f. dipilcan in practically every lojpect and (umnot be diatinguisbod from it. is 
Icnown to air season readily with tiule <legrade apart &t>m splitting of the 
knots. The African spodes also kiln seasons fairly rapidly and well, the 
amount of shrinkage Iwiug very bw 2 -7^-1 per cent tiuigentinJly aitil d-fr-l .5 
per cent radially while drying Erom the green condition to about 10 per cent 
moisture content- The Indian species may be expootwl to Ipchave aomewhat 
similarly. 

Natufai dumhility—Thw ttmber in still tmcbir Ht D&lini Dun. Inopeo- 
tion after one ynar showed all lioartwood spooimens lo be perfectly eotintl. 
ifunocaio o/liwimu i» eaid to Im very reeiataut to decay. 

Insect attack—None of the BpeeimeiUt in the Debra Dun oolleetion showed 
any insect attack. Lsjgs of Af. u/rwriew* are however, reported to be suseeptible 
to pin-hole borer and long-hom beetle ibimage. whieb is usually confined to the 
sapwood- 

Preservative treatment—^Prom the limited teat* fto far carried out at 
Dehm Durt, the heartwoofi appoare to be refractory to treatment even under 

pressure. 

Working qualities—^Eaey to work end planea to a good, smooth finish, 
ifanaonid oiiwrinw is report^ to naiU iwte« anti glue satlafimtorily taking an 
esooUenl polish. Though not very euitebJa for peeUng on a rotary machine, 
the AlHoan timber is said to yield very good ^'oneers when sliced. The eaw- 
dust from the dry timber howovor is (wmetimss reported to cause skin and 
naftfti irritation and smarting of the oyea. 

Supply aod usee— The timber is available only In Assam, and supplies aw 
naturally limited. It ie a handaome timber, very much rewmbiing walnut 
in appearance* strength ptopartiee and working qualities^ and should prove 
snitsble for most purpoees for which walnut is used, particularly high ol^ 
furniture, cabinet work, show-cases and. panolling. It may be worthwhile 
trying Ibr carving and tomery work and oven for rifle-stocks. The light eoloiired 
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Mpwoodik which is ofk^fl vwy wide should be owfid for rlmwiii|f imd 
mutiod instruiDients. 

Material— 

8005 Aasam f O-OO ), 800S Aiuaiti (ii -03 ), 800" Assam ( 0*03 \. S009 
Assam (0-85 }, 8010 Assam f 0 dfl 

2 . M. gagei Drunam. kaianut. A anuJl to modium-siied tree about 
13 m- in height and about I m. in girth* conflned to Soufcti TeiiHaseritn. in Burma. 

Descriptioa of the wood 
( PI- 17 . IG7 ) 

General properties-%Sapwood pale yellowish or brownish-wbiUi tlarkemiig 
un oxtKWtiiv, ratlier wide Iiaartwnod sharply ddined. deep reddish or oliw 
brown, with darker pnr|i]tsh-brown or chocolate ooIuurkI atreaka ■ voij* hatiJ 
heavy to very heavy [ up. gr. 0 82-0‘JIT uir*dry ). ratJier dull with’a somewhat 
oily, but smooth feel; aomet'inies with a sweet eceut rrsembJiitg that of eagle- 
wood, fairly stnight to inteTlockefl'gTMiied : even and very fine-texturod. 

Gross structtire—A dilfUBo-pomns wood Gmolk Wnsa nenally indUtinet. 
nometlmefl faintly delimited by denser taiewood and a eomewhat broken tine 
of soft Ufisue, 4r-9 per cm, Pores veiy amnll to extremely small, not at all 
vidible to the eye, not fUatinct or barely visible nnder the lens, very tnmieroiis. 
more or less evenly distributed, solitaiy or in radial mnlLiplos of *2 to 3, oeoaJ 
Blonally 4 or more, rounded to oval in outline, open or plugged with reddish- 
brown depoflito ; vosm)] linw not visible on the longitudinal surfaces. Soft 
tiMUes or ^r*nchijtna indistinot or not visible oven under iena. veiy hne, 

not visible to the eye, distinct under leas. evotUy and closely spivoedi 
forming a very mconspicuous aeck on the redial atirfaces, dfetinotly aioiietL 
Bippte marks present, distinct, but much finer and less conepicuouii than in 
M, dipikat, about 33-36 per etn. 

No information is available regariding the mechanical and other prepertiee 
of this wood, as it liaa not luKai tested at Debre Dun or elsewhere. Of the 
three apwimene cianiined, two show Imrer damage. Being fine-textured and 
scented it has boon reported to f« used ae a substitute for aandatwood. 

Though hard, it appeani to he saiteble for small carved wooden pwoes 
It is also said to bo used as a cosmetic by Burmese ladies. 

MAtftnAl— 

1950 Burma ( 0*07 ), 6788 Burma ( 0*82 ), 5827 Burma ( 0-S3 ). 

e. PTKROSPERKDM Schskb 

A tropical Aaiatie gmqa of about 2a«peeiee of trees tlietributod throughout 
South and South-East Asia, the Andamans. Java, Borneo and the PhiUppines. 
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About a doMD Bpoctee lieoiir in tJw Indian re^on, of wkioh fl are deeoribod hflio. 
Except for slight Tariationa in weight and hardnow, the woods of the Hpoclcs 
inohidod here am very aimilar and cannot bo dlstingnLahed froaj one another. 

1. P. WilJU,—iimtMpallm. gipem-asing, iep^p-paptoh ( Abor ). 

boji^morla, hfttipsala, larvbanda, momgog. motra. tnobt-imrtdia { Asm- K kanak- 
Champa, hifAokuruia, mu# ( Beng. J, moffttfi-napa, ginna, town^-pefurua ( Burm. ), 
ra^uru changnt ( DufT ) maObtd^japha, tibhabok [ Garo }, may^ ( Jannaar ), 
iaidorbupfutTig, tan-gonfftai-haphang, wfapjiofa (li.floh-), dttng-dU’ia'khoft, 
d{f.ng-kh<^, dieng-kh^mg^oft, difing-myrhate, dicng-^la^um-pat, ditng-thaiKHmam 

( Kh. h nakltar^fhcKif ( Kukl), uumhiong ( Lep,), ( Lush.). gaik 

( Magh }, kuUa { ttuiLpur ). moJtrAond { Blaipahari ), kanak-champ, kamikar 
( ULir. ). iongla-arong, lokaf^-krong-artmg, hp&k-lok-arftnit ( Mdi.). hatipail* 

{ Nop, ), wiofAt-eMwI I Sant-), tandubura { Sylhot), { Tam.), ocw, 

(Mng-^ ( Tvppcra ). A laigo t«o up to 34 m. in hnight and 1 *5-2-6 m. in 
girth with a cloar oylindricat boii> of 9—13 m. Bark grey or brown outstde, 
umooth to somewhat rough, inside purpli&b with white streakti, thin. 

It is found in th* sub‘Himalayan traet from Jumna eastwardii in Uttar 
Pradesh. North Bengal, hilhi of Assam. Chittagong and Buruui, It also oconrs 
scattered in Bihar. Madhya Piadosh and Orissa and ii* often planted as an 
ornamental troo. 

Description of the wood—See page 2UH. 

2 . P, glabre&c)en& W. and A. —paTobamm^ ( Mai. J, mooH, mUa-palt$eu 
( Tam, ). A medium*aia<Hl two up to 18 m. in height and I-l -5 m. in girth 

It is found in the Western Ghats from iiouih Ksnara to Travanoore at 
elerntioits of 3(HMW0 m., not common. 

Description of the wood—Son page 208. 

3 . P. heyneantim Wall—kc^i, oofrfn ( Kan.), nmia-ottraw, noy «»«»«», 
palata-uwmt, (Aopoli (Mai. h yiWasfti (Or.) tidapai, poToiw { Tantx.), tada thada 
( Tol. ), A tniddlo sizod ii«e of the foroete of Dowan, on the oast coast and 
jTiln.Tn1 hills in Ganjatn. Northom Cirtiats and Cuddapah. 

Descriptioit of the wood—See page 29B. 

P, jackianum (aitHy-niyi'ti^e ( Bunn.). A 

modiuni-fli 7 .ed to laigo tree of Tenastefim. Also found in Coobin-China and 
axteudJi)^ to 

Description nf the wood —Seo |)3ge SOS* 

5* F* iancMfolium ItOiibK^— bon-rvihor, bon-tUuh^ rikola-ndhof 
(Asm,), banhaU (Bong.), puwjA-labri (Duff,}, W-aoisf. bokta (Garo). 
tai-kalaiphang ( Koch.), Ssng-nef-sha ( KJi. ). phong-arang, theng-pitvia-aivng 
{ Mik.), nahevoba (Miri ). ckingnai ( Xaga ), ( Nop.), sdurA ( Sylhofc ), 
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j)iuti~b<»narta (Tippetn A Tn6ditim'aiz«>d to tr» cl Khasi hlUs, Slhnipur 
Mid ChittagOAg. 

Description oi the «ood—iioci bolOMr. 

6. P. retictilatum \V'. and A.— -nuita^tTaTaiii ( Mod- Jj fnuli paftteii, thidputi 
(Tam.}, A toedium-etsed tn«P of tho foreats of Maiabar and Travsttooro, 
oociurruig at low alevatiuiiFi. 

Description of tlte wood—Seo botow. 

7 , P. rubiginosum Heynfi—)nnf(tm-fAo({aft, maia-purom (Mai. ), cAltUia 
polavu, rhittiUai jx/kiTfH ( Tam.) A mil tree up to 24 m. in heiglit uud about 
2 tn. in girth, found uhieiir in the evergreen foreetii of the Weeteiii Ghata fi«i« 
Malalxu* eouthwanlH, niwendiitg up to W)d in. elDvation. 

Description of the wood—See below. 

8, P. semiiagittftturti Ham.—wijfyE, riatpoy-pm ( Bunn.). 

HtmUinbyanff ( Magh ). A mediuin'Sizcd tree, I6“t8 m. in heiglit and 1-3 m. 
in girth with otear bole of 8-9 m. usually fluted. Bttrii grey, t hirk 

It occurs In Chittagong and all over Burma. 

Description of the wood—8ee below. 

9. P. suberiflolium iJtm —Aoili (Kboud J, mMcAacTaiti ( Mar. ). 6rielb, 

bttj/ahi, ^iWnflo. wKiim-oAonyjfj ( Or.), WfUtnua (Sinb, pota^. mumtiunlxi 
MWftitffWf vinttkv ( Xftin. J, lAada ( Tel .}, A BTiiatl to niediuru^.ed tree 

of tiip fonstfl of Deccan on the east cOMot. iind intand mile in UriBSa. Nortbem 
Oiroara extending ooutbwarJds to Cuddapah. 11 is afao found in the- drier tegimu 
of Oeyloo but its ooolirreaoe in Kmiara and Kimkon is rather doubtful. 

Description of the wood 

< Pteritspemam orsri/oWuni. f\ giahn»an*, P. hej/n^num, jactianuta, P. 
loMoefiJium, P. rHtieutatwin, P. rubiginoifum, P^^emtet^tatum.lKnubmfolium). 

( I‘|. *7, 158 ) 

General properties^-Sapwwd distinot frrun beartwood in P, ocer^ofium, 
white; heortwood in all tho Indian opeeieo described here, light gi^h or piu' 
kish-bnmn to light reddiah-hrown ofVim with a distinct purplish tinge, turning 
somewhat darker on exposure: soft to modeiaiely hard, and usually modmately 
heavy, oooaaionaljy eoioewliat lighter or heavier (sp. gr. 0-44^*77 air-diy }; 
rather liwtreus; Curly Htmight to slightly iuterlocted-gmined and medittm- 
fine‘textured. 

Gross structure—All are diffu»»*porf>ufl woods. Gtvtuth ri-nga indisUnot 
to dietinot, often irregular in eontout, deauireated by the slightly denser and 
darker ooloured Utewood fibres, S-fl per om. viaibJe to tho ©ye, distinat 

imdar the lens, medium-srred to small, moderaidy few to modemtelv numerotia 
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( 5-20 per mnt .■ >, sometimes &wier, moto ntmieimis, mom or less evenfy 

distributed. BoUtary and in short' radial muHiplea of £-3, oocasionallj nioie or 
in muaU. eliisteTs, in eimtaet witlt mys on Imth sides, mostly oval in outline and 
open ; vesse] lines visible but not prominent. Soft turtK? nr partmehyma not 
visible to t.hi(! eye but seen under tho lens, usually ooourring as fine, olosely- 
Fipared, intrmiptert or broken tangential lines extending from ray to ray, 
ooDasiotLolly tending to bo diffuse and not very diidinoti, usually fine, 

ocoaaioiially somenrhat broader, all ntoro or tees of tho same size, indistinet to 
the eye Ireing of the same colour as Ibo background, vfsUde under lens, usually 
nmnerotts and olosely spaced, but sometlmea fewer and a little further apart, 
rather low and not very distinot on the radial surface, most ly storied. RippU 
marks present, due to atoried rays and parenehyma, usually distinct, visible both 
to the eye os well as imdor the lens, sometimes rather faint ^d ittegiilar and 
<lifficnlt to count, about S(M0 per ora. 

Strength — Of the speci es in eluded here, mdy P. aeenfotivm haa been tested 
for strength at the Institute, and the other remaiks that follow also arc based 
mostly on obeenmtions made nn tlije timber. For atnmgt'h dgures please see 
appendix f. 

Seasoning—^Apori from a teudent^ to dei.'ulop surface crockB the timber 
is easy to season- Green convuruioti and open stacking under cover, away from 
direct mm ore reoomnrended for satisfiietoiy resnlts. 

Natural durabiitty—Not durable in the open, imt iairlj' bo under cover. 
According to Burkill, in .Tovu. the timber of P. iftremyoliuni Bl, is said to be 
excellent in ooutoot with water, which however, is contrary to Beyes observa* 
tions on Philippine timber of the speoiea . 

Preserrative treatment—^i^rtwood is only por^idly treatable. 

Working qualities—The timber pmsenUi no difficulty when sawn gtesu. 
It is easy to 'work both by hand anti with machines and finishes well takum a 
good poliah. 

Supply and uses—Moderate suppUea of Pfemepennum nrorr/oljufK are 
available from the east zone, chiefly Assam and also from Burma. The supplies 
from tho north son# inoluding Uttar Pmdoeh and Himoebo! Ftadesfa are limited. 
The other species are not exploited on a comm ereiat acule being used only locally. 
The timber of P, acerifftlium ia uewl ohiefiy for planks, paoktng oases and turnery 
arliotee. It bos been tried for matches and niateh-boies and not found suitable. 
Though not tested for ptywuod at Debra Dun it has been tried for this purpose 
in Assam and gives a good oommerctal plywood forgeneroi uee. P. rabigimisum 
is locatiy used on the coast fbr houae’biiOding and boats. According to 
Bevee, tbe Philippine timbers of the genus ehieffv P. dVrenu/offiim are used for 
hauBS'baililing. fomiture. caltinel work, turnery smd hotteohold and agricultuFal 
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tnLpIemeiitfl. The species P. javanicuTft is said to be used for bridg)es. 

hoa»e-oonstrnction and boats ( Heyne 

Material— 

P, aarifidium - 503 Darjeeling tciai (0-70), 2510 Bnnua {0‘73), 
3133 Datjeeling tetai (0*73), 5315 Debra Dun. D.P, (0*72). 
<1814 Dehro Dun, U.F. ( 0*84 ), tl204 Burma ( 0*57 ), 0885 Hangoon 
( 0‘52 ), 08T3 Moticiioof, U.P, (,0-68 ). 

P. gloireseeits - 4532 Tr&vanoore ( 0 -44 ). 

P. pepneanuffi - 4225 Cuddapab ((>>72 ], 4581 Tmvaueorc ( 0>68), 
8285 Hadrac ( 0*74 }. 

P. jocitionum - 7151 Burma ( 0-7(1). 

P. iavauifoiMm - 4645 Debra Dun, U.P, ( 0*68 ). 

P, ref^cHlalHiin -* 8108 Kanam ( 0-68 ). 

P. ruiigiwuuin - 4531 TmToneoni ( 0*71 ), 

P. JKtmimffUtatum ~ 2511 Burma ( 0<82 ), 2708 Tavny ( (| *77 ). 

P. jniAenybltutn - 1230 Ganjam ( 0*56 ), 1311 Oanjam ( 0 55 ], 3534 
Orissa (0-8& J, 


8. 8TERCUUA L. 

(Including FirmioTta Pttroctfndiitint R. Hr., Fteft/goUi Eiicll. and 

Bcoffhmm Endi.) 

A large genus of Tumally itefl and liglil wooded iree*) reaebing its beet 
development in tropcal Asia. It oonBista of well over hundred speoica of 
whieli about twenty are representod in the Indian region. Woods of only 
thirtoeii of those tram available for study and are metuded bore. Tbo woods, 
though UBuall;- soft and light and somewhat similar in their geneml properties, 
flhow coneiderable variation in their anaiomioal structure and are tberefore 
considered here eoparately under five distinct groups- Based on groan anatomv 
it ItaH 1>«n found possible to oorrcetly assign woods uf the genus, to respeotivc 
groupe of species, and in some oassa evon to partianlar species. It is infcOTest- 
ing to note in this counoctiou that aonui syntematic botanista have split up 
the genua into a number of gensm, which are to aonm extent in general agree¬ 
ment with the grouping baaed on gross structure. 

Key CO tb« species 

1 , Heartwood umialiy distinct ftom sapwood, reddiah*brown 2 

1. Heartwood usually not distinct from sapwood, oreamy 

nr fnDyisb-whitc to tight greyish-brown ... ... 3 
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3, Broad tangootiat banda of aoft tusaa prewot ai 

iiT«giilar mtearvals. Gum ducta uBuaEty present in 

fong tan^ootud rows ... ... ... ttr«u 

2 . Broad tangsiitiat bandji of soft tiaeoe not pteeent. 

Gum dueta abaent ... ... ... H./oetida 

3. Soft cisHuea in broad, wavy or faiiiy amugbt tangential 
banda... ... ... "■ 

8. coedma 
S. cciorata 
8 fu(gmo 

$■ popidifoiin 

3. Soft fciasuea not in broad, wavy or fairly aLtuighl 
ttuigentiiil bauds... ... ... ... ^ 

4. Soli tisnrea prownt, in mimaroua diw inteirupted 

tangential lineti, distinct, often appearing as 
line, closnly spaced dots under lens ; and also 
round tho pores, but not well defined 5. atiffo^fatui 

3. ffittfaia 

S. oraata 

S, 

4. Soft tissues iu tituuoroua fine iuterruptod or broken 
tan gon^ ial Lines absent, or if present, not vistblo 
under feus. Soft ttsvues round the pores distinut 
and well defined ... ... ^ 

.’>. Growth rings UidietituJt. not deiiiuited by a layer of 
soft tissue. Soft tissue round the pores, in a thin 
sheath formioiii a tfiiBlinei halo ... ... 8. eujnpnnS' 

lata 

S. Growth rings distinot-, delinuted by a oontinuous layer 
of soft tissue. Soft tissue round the poree. often 
aliform, forming an eyelet not infttKjuently oouneot' 
ing adjaeont pores ... ... S. acaphig^ra 

1, S. alata Koxb. [ Fterygota alota ^ Eosb,) B. Br. j—urikcL pahari 
( Asm. ), taia ( Benp. K A^iron, fef-JtoJS?, sisjtwfcr { Bnrm, ). ertwfdoHWriW { Chit, 
tagong 1, tnibol f Gore ), bawtar-pela, thaUdchfong ( Kauh. ), talbe-i/tara, iatiela 
( Kan. ), dwBff-Jttoiv. dimg-Jtoh-iakor ( Kh. ), bantai ( Knki >, pA»fid«r-piH 
(Lush. ), AonpJtyow (Mogh ), anathondi, kodttthani, poofu, /wrln, pothandi { Msl.), 

6ara-fai|)AatusA (Misabl ), Aeap-ioNjrHtAtJi^. ponff-lotiff-thinff ( MIk. K ifciinuri, 

{abthi, mtulini ( Kep. ). A large tree stlaiiung in favoiirahhi locaiities a height of 
over 45 m. and a girth 2 ■ 6-3 m. with a straight eTlindrir.al bole of tn. up to 
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IiTDiAi? Woods 


Lho ihst tic&nni), oiteu buttiwaaed at tlio base. Bark grsytsii-broiFJi uatsiflD, 
fsiitr fli&ooth, but conky with hcidzoiitaJ wrinkles Hiid shallow rerttoal fissttivs, 
showing gnj«a undomeiuth, anti itbnous inside, rathf r thidL 

It b fo and ill thv ovotgjnwii furoste of North 'BLast LntUa, partiinilarlv 
tUid in the Wastem Ghats from NurtK Kautna to Travaniiore asvonding up to 
200 m. but ntachot} its host development in Chittagong, Eiuiua and the 
Andamans. 

Description oi the wood—ISee page 217, 

S. angustifoiia Rosb.—maiAma-sAuio ( Burnt, ), A small to luedium- 
sized tree fetmd in lower Buinta from Martahan to Tenassfliim. Ttiis species 
is oeuaiiderad by some botanists as not dbtinot from S. bahngluut L. - wrr- 
ihondi, natiuthfmdi ( Mai. ), noeo ( Stnh. ), kanatcrH* ( Tam. ). A Diedium.- 
aizod tree of the Westent Gbate from Malabar southwarde and the loweountrv 
of Ceylon. 

Description of the weed — See page 212, 

3, S, cwnpamilau Wall, ei Heel. [ JPtcrocymbiuni ttRctohum ( SLuteo 1 
Men. 3—i»pta»- papUa ( Andamaus ), ^/mm-ppa ( Burma), A huge 

tree 30-40 m. in height and 2 ■ 6-3 ra. in girtli with a 24-30 m, straight, oylin- 
(trical bole without any buttitsses- Bark grey and patohy . 

it is fotmil m lower Buniia from Martahan to Meigui mnl Xeuoaaenm and 
in the Andaniiuut, where it is uW grown in plontatjonn. It iiLso oeoiim in >he 
Malay Peninsnla end Java. 

Description el the wood 

( PI. 3?, IBP J 

General properties-- Sap wood and heart wood not dbftiiici. VVood urotunV' 
white to oat-meal coloured, often showing dirty grey discojumljun , soft to 
vary oofr, ofrein aosUy dented wiili a ilngDr noil, very' light | up. gr. d-2l-0>34 
air-dry), lujjtroiai un radial mirfoce wiien not. (UmoIoutmI ; stmudit-graoied, 
evan and ooarse-taxtnred. 

Gross structure—difrttsa'potvUH wood. GrtHcth riagit indistinoi to 
fairly distinct domarcatad by the slightly tlucker-walk'd late wood Hbrea and 
sudden flaring nr widening ol the rays. Porrj Uurga to inodenstaty large, 
flktinotly i-ittible to the eye, few ( |»r lum.* ), more or loss evenly distri¬ 

buted, mostly aolitaiy, huf Hometiines in a hurt radial multipJoa of 2-3, rounded 
to oval In outline, open ; vessel Itnen straight, distlnot to rather oonspictioiii.. 
Hofl tUnua or junuf ficAywin intltsliDct U* the eye, but viaiUe tinder the tons form¬ 
ing n more or less well-detimod almath or halo round the pores ; aljjo rfiffn sf* and 
in nuiuortma fine interrupted tungaiUial Unas, indistinfit or not visible even 
under lens, due to the eatreinely tliiii-wailed libres, which eon often (e seen 
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iiMliviaiwllv 1«1« ita;,* «f t.«n vtJty browJ io 

and toe. the fonuer prominfint to the eye. the kr^est bemg ^ the same 
width or ocodi'ioiiaUy even wider than an avertigo sized pom, widely Bpawci. 
fomtog n oonapleuoua lustrous fleeh on the mdinl suthw* about S S mn,. 
rtr more m lieight and the latter very few and ri&ihh only imiJer the lena 
Boi -.toried- itippl6 marke indwtiijet or not visible to the eye, mther faint imd 
Irregular cve .1 under lens, eouietimee just a tendency dne mostly to the stonwl 
^gement of the abms. parenchyma and vessel element. Oufn dficts. 
,>MiaBi.>nft»y present, tmiimatic ar«l urrangerl in long tangential banilH. 

SKengtb—Only a smsU oonsignmetit lias beoit tested at the Forfst Itesearoh 
Institute, Debra Dim, For strength figures please see appendix 1. 

Seasoning— Easy to season ivithoiifc wmcb degrade. Eo^ver, the logs 
kIidiiM be (inverted abisolntaly f^ret^n imme^liately fell^g open* 

staokwl iimler cover so as to prevent sap atain and iUhooI oration, which are 
common. Kiln seaimning give* the Iwst reenlta* 

Natural durability— Very i«ri8hable in exposed aituationa and in oontaot 
witli the ground, bnt If praperiy seasoned laste fairly well imder cover. 

In«ct and fungus attack-Botli logs and oonverWHl timber are Hubjo^ 
to damage bv insecte. chiefly p*>wder-iH«t boetlw and shot-hote and pm-hole 
iKJtera. Lo^ and iiiuea.«mjMl tinilior are also easily suMoepUhle to blue sap 

stain and fungus attack. 

Preservative treatment — No data are ai-ailablo. 

Working qualities— Tlio timber is veiy oosy to saw and work both by 
hand as well as wilh nmehinra. WTnm quarter sawn it gives pleasing luntrous 

boarda. 

Supply and uses-TIm oMef eouwes of supply are Uie AiwIwumib. where 
abumiant supplies. *ra available. The timber is osed matuly for light, paokmg - 
oaacB anil is in great demand by tto mateli industry for mateb-splmta « w^ll 
us boxes. It has been tried at the Forest, Bosoaroh lnirt.itute. Dolira for 
both chemical mid moohauical pulp for writing and piinttug pa^ra and foi^ 
suitable, Acoorrling to Rcyi-* the timber is used in the PhiUppmes also for 
rafts ( floatera K tlfwvu* and wnodcii ahues. 

Material— 

«1«H Ard«ra«.i. I O M ). 03« B“™* < «-S» >■ *»** *'““ ' >■ 

4 s. cocci»» >■ ‘ ’■ 

(Miri i. >■ A riu,* «r «uJI tn». 

Bark grey and wurty oiitaide. green undemeath 
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IXPTAK VVfJOPl? 


It iji found in the ea«tt:m Himalayas, amendb^ up to 000 m. ia BhutAi), 
SlWcim luid ABsam hills and in Bumin tjxtnndjng southwards to Tenaaserim. 

Description of the wood—See page 217. 

5. S. colorata RoxK [ Pitmiana colorata { Roxb, ) It. Br., Erythropsa 
cotorata Ridley }—btrda (Andamans ].jari^dal, jhari^dalt kath vdat ( Asm.), 
moola ( Be ^.}, Jchoun^ pini ( Bum. ), bhaH-koi kUTUti ( Bombay), guiKhytt, 
gupjat moi-pauf-fhtt ta-u-shnw, iimtithais { Burnt. )j balaztmff^ bdajnn, 

choiStn. wolpcTO ( Garo), bodaia. bodtila, $(tmtrn, waUnet ( Hind.). ftHamn 
( Kliojwsn h dkrig-atfmpbJot ( Kb.), jfiM I KoJ), molani- 

jtarafhi ( MaL ), naM ( Msipaharj h kotosRy ( ilar.), bohojfH>dia (Hech. 
mutruii ( Merwaia). omro. phirphiri. sa/o-wW f Kcp. ), kadalo, pani-kwM 
t Or. h ( Oran ), udal f Sant, J, muiai-parutti ( Tam. ffftTmtingi. 
Itondat^mam. y^rru^puliki { TeJ.), kenamh (I^da ). Usually a mediunnibsed 
f.ret% ni. in height, and 1-! *' m. in girth, with a elear bole of m. 
oooasionally langer reaching up to £4 m. in height and over 3 m, in irirth JSarl* 
wfaitiBb-gTcy. fair^ smooth. 


It has a wide distnbutiem in India being found throughout the sutK 
Himalaynn tract from the .Tnnuia eaatwarda, ofseendingup to ISOO m, in Asaam 
and in Oentrai and SouUi India in the Decoan. Western and Eastern Ghate 
It also oceuni in Btimta and the Andatnans. 

Description of the wood—-See page 217. 


6 . S. foetida h.-^oldaru. bua^bad, virboi (Bojuttav 1 

baduTiy-hta, Utkok, Mkop, ^kiwbyu, J»Aau^■tenjk (Burm.), junoJi- 

*odo™ ( ffind-h hidrt^H. pemn. eefobadi f Kan.). pimm, j^tta Lf^am 
I Mai,), klatubu (Smh. ), kudffi-pudvkh,, iMai-^puHnkbu. pee. p^-tuiH 
ptwin I Tam,), gompu-badata, gumpu-vudnm ( ToL ), A large t»e 24^27 ta. 

in height and 2*ft-a m. in girth, with a clear bote of 12-(A m, iSirjt whitish' 
flaky and thick- * 


It is found on the wait «tvw(. at low elevatiuBe from Konkan eouthwaida 
Ceylon and MartAbon ami ifpiicr Teuasserim in Bnmia. Outaide the Indian 
region it has a wide distribiition from tropical RmI Africa to North Australia, 

Description of the wt>od—See page 220, 


7. S. fulgens WaU. f Firmiana fulgens Wall.. Erythropsia 
Ridley ], A tree of Burma, iCalay Peninsnb. Java and Sumatra. 


fulgens 


Dcscriptiou of the wood — iSee page 2J7. 


®; , ^ Roih —Ainl < Aam.), happa^mtiaffa, kanpinkt, kudre^ 

ffomiih ( Kan.). Isivalam. titAowJ.'. thmdi ( Mai,}, cAul-ro. goMar, fajJtcif iooka^ 
htkari [ Mut.), Inriii. fAiWi ^ Tam. ), A nuxUum>aized to large ti^ up to 
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18 m* in Ixeighi and about 2 m. m gtrtli-p often but.tfOsaetL Bart t^rownioh or 
greyieh-wldto, mther Bmooth^ uTiont 12 tnnu Uiiixk. 

It oecnis in tho evergrcen fbroftti* uf tlio Weiitera Uhata from Kmil^an to 
Travanco^t iiacondliig up to 500 m. ill A^oani and ako m Tombseoriui bi BurroH, 

Description of the wood—tioe page 219, 

9 . S, omata Wall^— -ffohla^ hta, kahs^, nhatD^prwah, shawni^ 

{ Burm.). A toeditim-ei^ecl Us fairly Jarge tiw Tory similar to 

cidia villosa Boxb^^ 15^1 S m- in hoight and 1—1 ’S in girtk witb a islcar bole 
of ^12 jiL Barb ligLt brown and amootli witk seattered^ ova! or obloxtg. 
vert-ieally arranged lenticeln. about 5-d iu tiilcJmesa* 

It found otiiefly in tliL" tropical forositid of lower Burtimi from tbe Pegu 
Yomas downwards to Martalsan and TeiiB^serim. 

Descdptioa of the wood—See page 319. 

10 . B. populifolia Itoxb.—(ToL ). A aoialt tree of the hilla 
of the Becoan aitdEaateni (tbate. Bark grey and fibrous, about 10-12 mm, 
thick. 

Description of the wood—See ptfcge 217. 

II- S* scaphi^ra Wall, [ Scaphinm wBllichii Sebcitt. and Bndl. J —eAaw, 
fAiAyu, thitlau^^ f Burm.A toi^o tree 27-36 m, in. height 
and 3-2 m. in girth with a clear bob of 15-20 ni. often deeply frutod and haavily 
buttressed. Bark greyiab-brown outside* peeling off in im-gular flakes, flbrous 
imide, about 12 mm. thick. A tree of the tropical fore&te of Pegu Yomos, Mar¬ 
taban and Teiiosserim In Burma, it U also found to somo extent in Chittagong. 

Description of the wood 
( PL iS. 183 ) 

General properties—Sapwood and heartwood not distinct- Wood pale 
groyish or ytsllowiah-white to light buff: soft and Ught ( sp. gr. 9*45-9'52 air- 
diy) \ somewhat lusttoiis whcm t|unrtor siswn r atmight-giained iind rathnr 
coaxEo -textured* 

Gross structure—A diffnsc-porouB wood* Orrmrih rii^ dlatinot demarcated 
by a ountmuous Hue of soft tisaue^ 3-a per cm- Pams iHaible to the eye^ though 
outlines not very distinct^ lotge to amall, mostly moderately large or meiUiun- 
sized, few' ( 3^^ per mm,® j, erefuiy distributed usually soliinTty and in sliort 
radial multiptefl of 2-3. i-oiinded to oval in outline, open- Vessel tines 
distineUy visible but not promiueni, or pa^nchiftm jufit viHibb to 

the eye, distinct under the lens, in ooafcinuone Imea or laj^m delimiling the 
growth ringii, and also paia trachea I uft^n fonoitig an eyelet and somfitimoe 
connecting odjaecnt porea by lateral extenaioms. RayA of two difitinot stzeo, 
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moderately broad oi»it very liiic, the fonner distiiiotly vinihle to Lbe eye. the lar¬ 
gest heijjg of about the Bjune width oe an tt\'eragc^i«jd pote widely spaced, 
rominie a fairly caoEpicuouA fltjck oii iJie tadial ^iiifaoe, not atoned ; the latter 
visible tmly tmder the lens, mostly imiseiiate. fairly uoJseiy epac^, storied. 

viarka fairly distinct to mther faint and irregular due to tha Htorjcil 
arrangcmfliit of the artudl rajn and fthres, about per om. Ht-ain eanak 

not observed in tluf apccimene studied : Desch lias, however, cecorded tmumatit 
resin canals in tlie olosely allied Ualayan sppoieK Sabphiuia Pietro. 

No infotmation is available regarding tlie suniigth. duraljility, 
properties and uses, etc., of this w-uod. According to llurkill, the timber:&om 
jScopAiuwt of Malaya " can be used fop pbaking aiui h sometimes sawn V 
But on the other liand Deseh says that on aocount of iheir high silitui contont 
it ie doubtful whether the ilalayau woods of ilic genus Smjiiuuta tsan l>e pro¬ 
fitably woritod. However, ho reports that "exiierimimUl peeling of logs 
jdeidod veneer that wade up into pleasing plywood panels The wood of the 
species desonbod here does nui appear to contain appreciable quantUies of 
silica, and should thoiefon! lie not diffioult to wfifk, E’roiu its appesnuteo and 
gew-ral pit^rties it should pnive suitable for plywood, vencei-s. light pn^t-ing 
cases and other uses for which is oomuionly in demand. 

Materiid— 

6421 Burma f b o,! h 1120 Burma (), 

13, S. urtns Roxb.—to/™ ( Ajniere ), httithand, odia f .-Vam.), guru, toi™. 
bdlu. toraj. iaUij ( Bemr |, s&nc j Burm. J. katim (Garhwal 1 , hUtn^, piJ, 
i (Jon, ), toda. iawit (Uuj. ). guhr. tjtdu, tomii. Wu. Udjsi. lanutu ( Hind -}, 
htddHi karr (Jeypore J, kf,mjndait. [ Kan, j. kud (Khandash), toui^i ( Kharwart 1 
geaduti (Khond}. ttlag I Kol Lhotbji ( Kwlemia >. InkU ( Kurfcu ). awilwr. 
ihimdi, iwi-to (Mill, h ( ihmbhum J, pwim, tondo/, torn*. 

( Mar, h tonii«vi, mepirf ( Mbnghyr ), gimujiUt, kodaro ( Or.), ( Oran J, 

tolfflurt (Ibnchmahah ). patyAer. kamunjt, ktauji, ttUue. ( Sant,.). kuvalam, 
kavali, Mnthanuku, edtay pulali { Tam.), hdK*ii, yerm ptdiki ( Tel.). .V motlenstfi- 
sixed to large tree wliiclt in Burma atXFtiiiling to Kinr, Mmetime# reaolira up to 
18 m. in height and 3 0-8 m. in girth with a clear imh of 13 m. In hulb it h 
usually A mneh smaller bnmcliijig tm> up to 3 in. or mure in girth but rarelv 
more than 4 -6 m. up to the flwt bnuicli. ibtrk greenisli-grey or aHh^solomed 
and smooth, peeling olf in huge papery tlakes. 

It is foiuvd ill the nib-Himalnysn tiwrt tomi the Gaitga eastwards, thttnigli- 
cut ^by rooky forests of th« Deccan plateau, hills of RajpuUiw n^d centml 
India and also in lower Burma and (Vylon iiecemling up fo lllHi at. 

Description of the wood^See |KJhj£d 2:t0. 

13 . S. vilfosa R«xb.~Cda]. a&fgttk-aai ( Abor andMiii), cAt/to hl^Uia 
tAndanumO, «fo/, odeh. odla. omol, aalfm. udal i Asm. }, A*,, 
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shuve^hav), ishamni&^ vhmtni (Burnt.wda/ ( CWimr, Dttff. ntid Sylhct ] 
rf<iilJffi ( Doti, ( UarhwttI ), tdtfik urMOJt, upak. (Qaro}. fitiriagu, 

twiiir ( Coil. J, ffoitifmlabi. od/d, odaia. iidal, udar ( Hind. ), ditJeJiundit-iiha»g, 
UikuHda-it&miff (Kiwk. >, ehauri, kaithaii, Imboge^ jfnmihii, mwiya 

( Kan,), tidal ( Kharwari ), dia»^7^«r { Kli. ), pinmja, fist, waitom < KoL ), 

I Kuki }, fudaiti \ Kuiiiaon [ Kurku j, foauhiyim ( Lap. (Ha^h), 

r>ciiitbi»» ptkia (3faj.), haiJmda, «tnin, xarde ( Var. ), oditi ( Meu(ii ), rkfiviig- 
anmg. jinje^ ixmy, ktng-ktdu, th^Hy-fM’kimg-itms ( Mik, ), pironja ( Mundairi ). 
he.ppuk-bang { Xaga ), odai ( Xap. ), Imdala ( (Jr. J, tmr ( Omn J, god^gadaio. gtU- 
6afltt. gul-tmidar, mowit { Puuj, ), ffowjArr, iMt ( Sant. ), fmkm ( Siitlej ), ritjui- 
mr, tt#w, kamiif iioaai-ihamUntt tmntthan. patkainar ( Tam. ), kmwmri-poliLi 
t Tol. >► ciwpi Tlut. J, Japvi-kaiig ( TIpperu ), dnrftyu ( V^edda ). A diedium-dzcd 
to latga tree of the troptcal foreata readung ito beMt tleTOlopmeni on ihi' 
Andamatia and Bitma, when* 1( ufbrn attoina a Udghi of t S-24 tn. and a girth 
of 1 '5—2’5 m. with a oloar bole of 13-io lU. In India proper it k a much anialler 
treo reaching only 1-1 -5 in. in girth in lavoueablo laoaiitjes as in U.P. Bart 
grey outiudo, (airly mnooth with numeroua corky warto, light, ted and fibrooif 
inoide alxtut 25 nun. thittk. 

It ascenda to over l,dOUi m. and ia foimd tihrougboiit India, Bitmia and the 
An damans exoupt in the arid regions. 

Description of the wood—See page 210. 

Description of the wood 

t Sttreutia ttifda, S- coccitieo, S. cciomia. jS. /tdpeiM, mid H, populifulia ] 

( PL 27, 15)>, lai and 162 ^ 

General properties — Sapwoud and heartwood not distinct ; wood greyiiih 
or pale yellovdidi'Whito to light greyish- brown, often shoiring greyish- blaoh 
dtsooluration ; usually verj' soft to soft and very light to Ught ( sp. gr. ij • 26-0 -4S 
ait-dry h but sometimes moderately liard and modcratctly heairy («p. gr, up to 
6-62 air-dry } in <Utda\ somewhat liuitruus nil the rnrhal surface when not 
disouiouml, particularly in <$. ri/ofrt, tcrttally straight-grained and coarse- 
toxtiirod. 

Cross stroctiue — All arc diSiise-porous woods, (rmoth riwjH iiidistinei 
to fairly dislinoi, deiuaroatod by sumewhat denser and darker latnHtiod, 1^ 
per cm, Forea large tfi ituiderateiy large, occasiotialJy Diediimi-iazed. usualiy 
few to very few ( 1-5 per mm,* ), somettnios or in portions moderately few to 
moderately mimerouB and lienee tioiiiewiiat unevenly distrjbtitedi solitoiy or in 
abor t radial tnnmplDs of £-3, ooo&iiiuiiaUy ta large multiplCM and small rounded 
oltisters, rounded to oval in uutlmc, miMtly open ; vessel Ituea distinct to fairly 
oanspionoua. Safi lisaata ox parehchyma distinctly vieiblo to the eye, conspi- 
euouB under the lens amuiged in broad wavy or £iitiy straight tangential luuids, 
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MlightJy imrroviir ihan or i^bout the H&tiie width an tho aomewh^t darker dbiS' 
Iftyeis between thern, Hnfje of two sbnas, broad to uioderataly broad and One, 
the former tlistinol and eometiinBtf very pnnnineut to tire eye lieing of the 
widtli aa or wider than the porta, partieuWij in S. axxinea, H, coiorata and *5. 
ftUffens. widely spaced, forming t\ forlly eonspicuinis fioek on the radial snrfooe 
and the latter vciy few and tiaihLe only under the Iona, not atoiisd. BrppU 
fUKiirisit jndtfltinei or foUti often j lujt a suggestion due to the stoned arrangement 
of tlie pai«neh)'nui whioh usually ehow secondafy' seriation. Gum ducts of 
tho trauRiatic type, anaiiged m tangential rows have been observed in some 
>jipeounenfi of S, cocciima and S. fulyf-ns. 

Strength—Out of the 5 spctfioa ineluded here only a small eonsignmant of 
uarikel (altda ) has Iweu tiwtetl at Dehra Bnn* For strength (ignies please 
see appandls i. 

Seasomng —ntuta can be eeasonod easily without much degMdfr. How¬ 
ever, it should bo oonvertod soon after feliing and opon-atackcd under cover 
HO as to prevent disooloEution. 

Natural dorabQity—Not at hU dtirabfo in exposed situations. 

Insect and fungus attack—Both logs and ctmverfod timber of S, oiata 
and 5, adttftiin are suscoptible to varioiw types of insect attack and damage 
chiefly by shot-hole boms, piii-hoio borers and powdar-poal beetles. They 
are also easily subject to sap stain and diHouJotatioii. White spongy rot caused 
by Pctystidiu ocddiniidii Klotaoh, and SVatiHlM romiflwff* (Pere. J Bibs, and 
honey-comb wt dun to F/tmes hmaocnsis Murr. have been observed in Stsrcuiui 
(daia. 

Preservative tieatmeut—No tesU have so for been carried out. But the 
timbcirti aJionid be easy to treat. 

Working qualities—if. o/nto is easy to work both with hand and maohines 
imd flnishfa to a lieiter ^nitfoec Liuiu any of tlio olher Bjafclts) Stefeulia. 

Supply and uses—Mxlerato supplies (J B. iitata aro availabb from Asaaru 
.md from the vnwt txiant foresia of S^vHore »nrl Kerala. A good timlMi of its 
claHK; it in used chiefly for lighi packing «a»ee. and plywi>od. It has also been 
found nioclorately suitable for botii luatdi-boxifii and spUte. Beocntly, trials 
carried out at Ddira Dim have dtown that, chemical pulp from this wo«l oouM 
used for u'riLiJig mill priiilmg 

M&ieria]— 

>S. .d«**-^603 SaJiaronpiir. U.P* (h.42h Ttavanoore ( 0 62 ) 
d20S Dch™ Dun, U.R ( u*« I tU4| Burma f (>‘4S): 7«50 Hal- 

A^mim i 1. 

.'i. roecfawi— 5 ::t Darjeeling teroi (ti 28 >, ^^84 .Won { tj-SH 
.>*, rofr>rfjln=- - 131l4 fT^Ht^iigong ( 0 ^17 






Buiciu { 0*37 J. 

S. poputifolia — 5607 Madiafl ( 0 ■ 42 }. 

Description of the wood 

( Stertiilin ungnsti/otia, S. tjuUaia, S, ortuilu »md JS. vifUiMt i 
fPI. 28, tttn) 

General properties—Sapwood and heartwood not diettuet, wood pale 
jedowish OT greyish'white to light grejisli-bioiiiK often dlecoloimd ; ojftromeiy 
soft to soft and often spongy and easily dented with a finger naiJ ; extremely 
light to light ( ap. gr, 0 * 16 - 0*48 atf’diy ) ; aomnwiiat hietmns on the quarter* 
sawn or radial smfaco ; straight’gTained and eTwi and toarae-textured. 

Gross structure—AJJ are diffuae*i>c>reua woods, (trouih riim-t indistinot 
to distinofit loarfced by a tine of soft tissue, about. 2^8 per cm, Fort* iatge 
to modfipateJy largo iwessaonaliy of medi«m*Kizo i>r nmaller, few to imidemtely 
few { 2-8 per lum,* }. tnore ur tetw evenly distributed, solftar)' ifr ui short mdial 
mnltipleB of 2 - 3 . oocasionaily in small eiuHtere i>f 3 -H, rounded to oval in outline, 
open or Hometimes dlled with tyloses t vessel lines dlBtiitet tik fatriy prominent . 
Soft f^ttuenr perrenrhymo not i-iflible to t)w eye, luit distinotlj visibls under the 
lens, in nnmGrotts, fine* closely spaced, intamipted or hrokon line* aerose the 
rays, forming a sort of line, irregular retioulm, sometimes toiuluig to be diffuse ; 
abo round tlifl pore* but not rlearly ilafutMl. of two sizea, very broad 

to modarately broad and fuiij, the fcFtmer conspicnious the eye, the laigast 
being of the same width or even winder than the pores, widely aparieti, forming 
a eonspieuoufi fleck on the radial surface up to 5 mm. in height, and the latter 
very frw, visible only with a teuH. not storisd. Ripidc marh not visible 
to tho oyo, indistinct or faint even under the lens. oft«n not more than a 
suggestion, dij« tr> the storied arrangement of the p&reiiohyma wJtich usually 
shows secondary serUtion. ffwm UHiially traumatic, arranged in tajigeiitial 
hands, ohserrad in some ijipecimeTis of S. yatta/a, S, nnuiia and 1?. piSasa, 

Strength — Xoric of these wiwtb have bean tested for strangih. Ho waver, 
as they are all very soft and Ught they appear to be of pmir strength and In 
this respect %T«y uiuoh injcHor to S. obi/ii. 

Seasoning—tii. vittomt can be isaasunod easily mthout much degrade, ctack* 
ing and watping being entirely altscnt, The limber is, hr^wover, liable to 
stain. Quick con version and stocking in open uniter cover are rcooiiunended 
to avoid discoloration. 

Natural durability—lilasily pertshahle. 

Insect attack—Easily attacked by inseota in lugs and con verted timber, 
damage due to shot-hole and pin* hole borers and powdcr-poat: beetles being 
fairly common. One apocinien of S. guitata, one of S, omaia and two of 
49, viitoaa, in tho Dehm Dnn ooUeotion show borer attack. 


{npiam Wi:»ht»h 


:;so 


Presftivative tteatment—No lnforiii&tjon h ftTsiilAbb. 

Wcirkmg qualities —vitlosn is to ssaw and work both with hand 

anil maohinea^ but tether dlBicnlt to bring t^i a gond huf^h. 

Supply and uses —Boiigal aJid A^^nm mn supply foLrly latgu quantl* 
ricd of 1 % fttiitm, whilv nwlemte supplies ari? avaiUble fram tho wwtt coast fon^tp^ 
of XyBOfG and Kerala and abo from the Andamans and Bnima, Th^ limber 
10 ehiedy tim'd for ligbe packing cnsefl. ll has also been te^^ted for ruateli monu- 
faotitrc, Kill yipirbi spUrttH And Iwvxes of |hmij- quality. 8. omnia fTom Btmiui 
tieing extrmnoly iight (stp. gr. 0 - IfJ^i 23 atr-dry might tw' trifid asi a siibstii* 

for bnbh. which il in many rcspeota. 

Material¬ 
ly, nntpi^ifoiia —03fift Bnrnui ( b - 17 ). 

8- tf^Utaia —4077 Travanctone (0-22 ). 

S. ontaii} —1S50 Pyiniimna, Burma (0^23 ), Mii2 Thay^tmyo, Burma 
( 11 - 22 )* 5073 Tbauugyiii, Bumia < 0-20 b Tmmgofi, Burma 
f IM7 h 0Wo Burma 

S* Pi7/ow—020 Borjealiug terai (0-25)* 847 Kanara f O’^IB b 2324 
Darjoeling terai (0-32)* 4854 Burma (0*36)* 6234 I>ehra Dun 
I 0-22 )* MSI Batma [ i>*^2 )^. 7362 Kiirseoiig (0 -33 7320 Jolpoi-' 

gurl (0-32)i 7440 JiiJpaiguri (0-iW), 7523 Cluttagong (0*39)* 
7561 Jnlpaiguri ( 0-23 )* 

Description of the wood 
! fit^rruJia foetidn and S, itr*fw \ 

( PL iS. 164 ) 

General properties—Sap wood gri&yiflh-whit4> Ui iwle piukbh I niff p l^ft cm. 
wide ; heartwno4l diMtinct* mlciLdi-bniwn, mdlf to modeiately hard: light to 
moderately heavy (fi|>. gr. 0-4l"(^*dT air-diy ): rather ilull wiib a distinct oily 
fwl and 30jucwhat pitiigenl odour wlm\ finshly cut , ^traight-gramefl ; i^ven and 

i?f>anLc-t*03rturctl. 

Grass structure—A difftiHe-poruus wooiJ. (itwvih riug^ mdintinct Uj ^rlv 
dhrtinet* rlehmited by a line of soft 3-6 per cm. tdsible to fJie eye, 

Urge to moderately large and few, but not infrequently iiiedtun^Bbed or 
sinotter anri moderately few to moderately immerToua in 8. urctut, more or 
evoiilj" disiribnted* imlitary or in alwirt nulial multiple?; of 2-3, with a lendenov 
to bt' Arrangeii in yjiiall miimied mijliiplee or clu^Urm of 3-5 imrticidarlv In 8^ 
urtm, more rouRilcMl than oval in out line, with obiiiitlant tylosesii in the ht^rt- 
wood ; ve^l lines viBibk i he eye. but not eompieimiia. 8rtff or 

rhifnui Uidistiufli to tioible under iho leiift ficliiuiting tlir growth rings hut prc- 
dommantly difFdfW or in fine eJo«dy-<parenS, interniptod or Imiken tangenyid 
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litiea*. ofleu wjtti bmadcr bAuda at imigulAr intervHla iJi if. MfiMw. Wa 1 y^^ of two 
browd tti niodcTfttely brond and the ftumpr pn>mtneitt to the eye, iIil- 
Urgent of the same width oa an awage aiittd pore, widely spHueil, forituu#; 
difttiuoi bill not couBpiouoiia tleefcs on the mdinl Buriace, lunmlly net more tlmn 
i-Z Dim. ill ImigtiT and the latter very aparae, vieible only nncbr lems. not sioried- 
hipplt. vtark^ not present or indiatinot, bwn aceondary aeiialioti due to storied 
anangemant of paronobyma in wmotluies seen parblcttliuij in napwood of S. 
artcM. ffwn WHwir not olwservcd in S, foelida, but often foimd. in if. Mmia 
forming loug tinUeriato tangential rows, tuntally tmumatjc. 

Strength—The timbere hare sot been tended for strength and an such iin 
fetia ble Bgureu are availab le. However, j ndging from t hei r we ight and ha pdnL'ss 
tihey appear to b« stronger than other sterpulhte with the poanble esecption of 
if. uhif<». 

Seasoning— Heartwnwl cif S ftrtm ie easy to •teaaiiTi being m»l liable to 
warping iin<] eracking. The teapwood however i« sinweptible to stain ami 
ehnrdd tie convertetl immedta tely after JfcUing in the dry seasuii- 

Natural durability—Sjapwta h 1 of S, is very peiiahable but the b*sau*t- 

ivood is fairly <lnrab!e under oover, Aeeording to Reyce, 8 , foftida m very peri 
idiable when enpueed to the weather c>r in contact ivitli the grimud, but vovy 
diirabJn for interior work. 

Insect and fungus attack—boga and cim verted timber uf 8, artiw are UabU* 
to bo attacked by borera, but the dumngc appenre to bo eonfiuetl mainly to the 
eapwood. In the two upecimenK ut the l>ehrfi Dun tJolbsotinn whioL sliinv 
insect damage, only the iigbt-coloiuwl Hapwoud was found to bi* attadreiL 
the darker radish-brown imartwiHx! being lilngiitiiriy free. The napwood th 
also liable to atoiu and diaooForotiun due to fungua attack 

Preservative treatment- Xu data avttilabk. Hut ntaontiiig to ViMireuii 
jaid Brown 'tbiire can b« little doubt that the timber ( if, ureuir) wnuld injadily 
absorb an antiseptlo"- While this may be true of the bwpwood it nuty not 
hohl good, for the heart wood, where idl vetsgela are heavily clogged with tylomss, 
both in 8. wgiw tuul S. fofiidft. 

Working qualities—Both are eaay to i*aw and work wid tiniati well. 

Supply and usas -Supplite <jf 8 . i$rew ai« limited thbi tree in IbiuiU 
growing aa^ttored in the foretit. eliieliy in Ctutial India and the Ducean. 
S.foditif i* confined only to the went, cotiit . whore it is used locally. The foromr 
iHOoniing Ui Troup b iiwd for doore of liuU, dug-out nuioee. tuHit-pUukiiig. 
guitars and oawe<l toys. It is abo said to be used for infeifor packing taaes 
and boards in Madms. ti wna reared for iimtohes, but woo found to yield 
splinta and boiss of ptH(r ijmdity. 8 . fottida b also used for shnibr putposea 
ftB, s, urea*, ebjefly uiferior build ings, dug-<nit&. rough pmiktng «m«s aud 
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cib^p plywood. Aicooixim^ to Reyes it is used in the Pbilippmee for geoemi 
kon&G cozuflnietiott p^irtitiulitrJy nidmgi^, oeildige md purtEtiorui, 

MAtcriol — 

/oeiicfrt— 5513 Bunim { }, 7822 Coinibiitore ( U'idT ), 

S. ur&ti ^— 171 Ajiiien^ 10-48), 1102 Aliiri ^0-^9)^ 3436 Palaman 
I 0 -41 ). K77 Btirhfnupm M,P. ( 0 57 ), 6403 Palghat ( 0*63 ). 


Bibe-iography 

BbiEi, iL V itmi Gupta, P R. Indij^ouK t^w mAUiiiaJ fffT tbo prodcctioD oi putp, 
and bcKutl, P4rt XVHI, Cliowc>il for writing ^nA printing paposn Iro^ 

Stert^aSia /iMnim For. f$ci | ^j“S.1954. Bbatr I4 V, and VmaaJiiH K- ^ 

itidigynmu^luksfik: mw nUrtifdals for thij production ol pulp. pa|ier Jind IX, 

X-ewspiitit gradi: uiecliaiiiCAl palp Irom Stfrculia cAmpoimiukA^ Indian For. ButL^ i^o 
{ N.S. \, 1953- R V. and Vtnmiii, fC C. lodiggitotiK ojIlQbaic mw m^tgriala ^ 

tlxi prDdiictk>d of the pulp, papi^ and Part XIV, Cbenticai aixd writid^ 

!Ukd printing papers iPom Stmidia fadiaa For, BhU,^ 163 [ X.S. }, I9S)- 

Hiannhi, A- T- J. FanhEr re^bi ol inv^sUg^itioa aboat reaimoce of ^lettLcrlaml^ Indian 
iimb<u^ against attack by totedo iitnd other mdrtilo Iwters, Proafsl. Bosektv. 

Baioidii, 25, 194'^ Biuwn, H, P hAo ekuibaiiiy munird tndLaJi wood techAOtogy, 
Cakatta, 1933- Btirkilir 1- R A dictionary of tiio ecoDomic products o£ Malay ^dala- 
fflila, 1 *itKl a. Lorsdosj^ Ctkittaw'ay M. IL Tbc woods of StcEouUacuae t ^ SpecLa- 

Litatiou ol the T^^rtida]! wocKi parE:£u:Uyuia widiin tho sub-|i.miJy Stemibea^, PhyUft.„ 
3.1, 119^33^ 1933* Cliat.tA%¥ny, XL M Ray development in tho Sterotiyaeeao, For^stry^ 
f, 93-IDS, 1933. Chattiiwuy* M. M, Tlb-cclls in tho ntyi of tbe MaJvales, iVj«f PJfcrfol, 3^, 
z 6 I- 7 ^. 1033- Bt Tbe wood iwutoniyof tiio Streculiaceae, Phitai, Tram. 

Hov. US. ChOi^dhsiry, K. A SajuLiI wood and ita Iftdiafi sabatitiito^, 

Indian For., 37, 0. 103ChDwdbury^ K. A. Tluj ideiitibcatiDn of Importatit liidi^ 
ikvpcr wowls. Iifdiifn For, BuSL, . 11331. Ciinwrlhiiry, K- A. H<nT to tdanuff tntlJbss. 
tMrtil, Timbiinf Im bshrm and nioll haiuUts. Indii^n For. ijuiL, J5, 194s. Ctowdbtiry, 
K. A. The idewtifii^aLEOTi of Birmui cammerciul timbeis* ZtklidK For flftf. ( N'.S. ) titilil 
fatkm. 3, 6. *045 h Chiw^.iliiiTy, K A Rcgiuiuf Kay^ for tbo Ubrntidoatimt of iittponanl 
timbers used m ituiiiary msi of tnarpoctioit. For. ( N,S- ) udikatiiMk 1, 7, 

t943, ChowiUjtir^v K. A. WinrsL Ikrngal LOiuTiiua'eial timbers. Indian For. Res. ( x’S. j 
Hood imatoaiv. t, 3, 105* Cl^owtlhary, K. A. ami GbiKih., S, S- AkL of ariiuomy Ln the 
4iij^^ory oi ilfanfOrM^ \iipfkaf IHiik, iadiOK For., 9,1036. ChoMvdhury, R Gbooh, 
!a S. and Xandoa K Xr liMlox to tbo Kfrun "JEuvr to idenlify tinibpr*''^ Parts 1-Vl. 
fmdian For^ ImjI 80, 1945. OoEtmiil ol 8cuuithk and Imlustr^T Research. WoaJib of 
India, 3, Xew IMUii J95^- Bjtdawell. H- E. anil RKUonl, S. J, Cd^uHooikifi of wood.*! 
with eoaspiciioLtEi wood mytk, Trop Laoif. 4^^, 1936. Den lierger, L. G* Houtsnnrtim 
ihtt cpultaurgahieiion van Java esn van Sumacnis Oo^tkim, M*iUd. JVo€/ir. Boukw., 
RLiavIir, 13, 1016 Desch^ H, Cr Xlamta] ol cotciiierTjiai limbers 1, 1931 Dasclx* tL B 
XEanuiil oi llalaynn tcmbor?«, Malay For. Ras . t- Singapoi^o, 1934 Ediin! H- L- 
A oitkat nrviaiou of certain tnxOfLOmlc groups of th® BUIv-atw. Pato I and tl, Ntv 
FkySoL^ 34. T and 1, 1935 Fottst PmluctM tfesoarcb Labomtory. Priacos Risborougli. 
fdoatibsAtiDa of liaidwoodi - a Imi* Kty, BnB Far. Prod. E951, Forest prxh 

iLuebs Rososircb |.aboTni»rt% Ptincos liMiorotigh An atlas ol imd grain pholouikro^plts 
for tbo idetfctifLcAtiOB of haiilwoDibL, Btdi. Far, Prod Rr j 1933. Fmest Products 
Jiasearoli latboratory, Prince^ RAbo^tmgk .\ b ^Eulbook of kaidwoodx LotuiDn to^o. 
Foxworthy. F- W, Hulfliji-uiD xroods. Philipp. J ,Sci . 3, 5, 1907, Foxwtinlif/ F VV 
f>immarc:iat xvoodii of ilaluy FdoLaaiiLi, Malay. Far Btc., 1, rgji. Gamble T S A 
cnamial of Indian tiraljors, Ltwnlon 191- iloviiv. K Da Xattigta Ptmien \un 
S'cdcbindiicU Ittdie, i. BuiLsiuotTg, 1927 Hoi^rd, A L A manual of tire rmvbors 01 tho 
w-orld, Loudon, 1046, Tiwtiiiu SuncUrtlf Inatitutioii. Speifkation tor commcrckl and 
aooksmrv proof plywood tiedn. 195^ Iniltin Istr+ndunii? lustitukm. Gla^Aificatlan of 
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camxaerciSLk a ^ i] thxdr xdaaL di-itribution. Ddhi, 1^51 Cn^rt StaMiuxb Insritii- 

Hoa, Code ol iHMtic# for pr'eser^^tioii of tiinbm, Delhi 1954- Kan^^iiJ^* fL Ai^tomi- 
t3il izlkimictecnt W^tiBcation of FarnuiSim TaJhbItii, Tpai- ^ariehira^ "K, 

Ai^tomicnJ jifitss on Indian v^oocfA, Taihofcti, 3^92^ loooiflttr, H, btiiA do L^lndn- 
cliinfl, Paris, <916. Lends, F. Tbi; v<iget%bk pfodnets of Ctyltjcu Coloratw, 1934- 
Licon^ V. P. Spodfication lor tho inspoedoo aud passing of hoLv^ and bammer tiaiuUo^ 
/tt/wM For- BtiiL. i>4 C KS. K mi Limayo, V. D Prapfirties. pfoparatiDA and 
of faelven and tool liandb Iwlian Fur. -Sni/,^ 99 (?^-S-). 

Safe worknijf stresses Joe Indiaii tmibi!rs* Imd- For, J^., 4, t ( N-S ) ntiliiatiQn, 
MotcaUo C. a. rhi> stmeturo fiM bo^niml Mentity ol soniii scented woods iimn tiie 
east. Kem. BuU., 1, 3-15. 19B. MotcaUe, C. R aM Cfcilk L. Anatomy of dkotylodons, 
Oxford, 1950. MolJ, J. W. and Jonfflonins., H. H dc» Hobes daf anf Java 

vorkommendea Bautnarten, 1, Lc^on^ 190^^ Ntmnartd, D, Atlis dos bois do la cotff 
d'lvoro, NTogttat'Sur-Mame. Franc*. lOJJ* Fearaoti, H, S. Note on an^ndri timber. 
For. ag, <^ctftta, 1945. Pcaraoii^ R S. and Brown, H. P, Cotmiicrctal timbers of 

Ludia. Cakutta i9p Pumahotham, Panel*. J N.and Jadav, Y, C Wood preijcrva- 
tioo in India. Indi&n For. t 69 ( N.S h 1933 Kamaswami, S. Indian wwd* 

for match mamiJactiiro. New liv^hi, 193b. Reconl, S. J. Stotiod or ti er-lDy 
stnictnre of cmrtatn dicotyledons, Bull, Torry d.. 4$, pp. * 9 ^ 9 - 

S J. of "rfpple niirlm\ in woods, Trvp, Woeds, 9^ tosj. Record, S. 

Keys tn American woods witn storied structune, looods, 76, 1043. Reomti, S. J, 

nnn Hess R W. Aids in identilving .Amjsrican ftmboi^ of th* onlt^ Malvadesi, Trop. 
Wpods, 51. 1937. Reomi S. j ^ R. W Timbei^ of tbo Kaiv World, Hmv 

Ifavon, 1943. Rehimn, M. S. The seasmiierg bebavionr of Indian timbers. Part 1 , 
Twdiam For. Bull.. 134 ( N.S.), 1952- Rehinan, 3 L A. XheSB^sanm^ bebaviotir ot lodian 
tienbcis. Pari Kiln tltvEOg schedntes, IiufMiQ For* ifo (N-S+J, 1953 

Rfihmun, ^L A The seasoning bc^vkiur of Indian timbeni. Part in, Kihi drying 
dcbedulea and pocnl^ties of Indian woods^ fitdi&n for^ Bwif,* 19 ^ (N,S.), 

igsti, Rdnnatt. M- A-, and Chattarji, N, C. Notes 00 Ittdiim wood* for packing case*. 
foitoM For. Butt., Jo 6 , 1949. Rahman. 3 d, A. unit laJuuj. S. XL Indtiui wooii for pencil 
itMlring IntHnn For. I/rtJf.. C 6 . 194S t- J* Miiiipp««te wood*, Tm. Butt, Dtp. 

Agric.Pkti. 7, Mnoib, 193S. Ridloy, H. N. The timb<a» of &la.lay T^niostUa. ^lfr« 
Pffti Str. AfaJiiy, S<.. 1 iod. *, 1901 and iqqi. Rodfor. A. A handbook erf forest products 
of Bunsui, Kangoon, 193d. Sfikhai, A. C. nttl Negj, D. D, S. StndiCA im ifod values ot 
soma ladiu timbers, /arfwH For. BuU., sat (N-S. j. 1937. SavLcultare Brunch. F.R-l., 
Ddira Dun. Nobea on the ntiliitatioa and silvicuttum of tha timbers itsod in wood b^sed 
itubutnsoi Irdi* fiirftss Far. Bull.. t 6 *, 19s*- Trottiw, H- Mmutalol indian foreat 
. ^Trtiva»<tw 1940, Trotter, H. The comaion commercial timheis of India and tbdt uses. 
T Vhrq Dun, 1944.. Troup. R. S bulton wood* aad their osea, ftuiiati For. Mtm., 1, 1, 
1909. Troup, R. B. SJlricultufO of Indian trees. Oxioid. 1025. Tapper. W, W. Woods 
uritii coftspieuoualy larpe my*. T*op IVaarfs. ri 1037. 
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10. TILIAOEAE 

The iamily Tiliacra*: f^xcluding the BlacdctK^HK^ts, wliieti k roriMidered 
^paratcly, ooiuttBiB of A^ipruxiMtately gt*iiem lutd abnul 400 spedoa of 

tthrabs and rane^ hev1k:«. liuving » inflo djafribiitinn thratighoiit the 
In^icat and tompemte ngion.^ of the worlii Tlio anatomical atniotmo of the 
vrooda of the genera described here reaenibloR that of the Midvaetof., BomJbiUxiaat 
and StfTwlificatt, more elofielj' than ihoi of the genera inelndeil under the 
FAitfotarfOceaC-. 

The ecouomjc itiipoit&nco of tJie fjuniily is more duo U) the valuable bnat 
lihrea obtained from *iiome genera, ihau on aeonujit of timber. f'lWcAoriM ntp- 
jmfar*» L. and alUariit* L.. are tho etonit'O of the weli known jute fibre of com- 
moreo fcom which guimy and hessian are made. The inner bark of aome 
«peoieA of flrtwvi, EfinoeatrpuM and Ttiumjdiii yields a fibre used for cordage 
and rojic making, while the fniita of some grrwias ore edible. The hark, 
roots, leaves and fruits wf vaiiims species of (hetoxa arn uwd in indigenous 
modiciiie, particularly for dysentery and other stomach disorders. lE'rom the 
sttuidpoint of Umber, perhapa the beat known {s the tmnpecate genua TU\n 
which furmshes the well-known bass-wood of Ametioa and the lime or linden 
of Europe. Dania ( iia}ta»eHf^rt$ A, Chev,), which is aometinrw 
exported from West Afiiea, is somewhat aiuiilar to yellow btrrh and is used iiir 
tool hmidlos and carriage-building. Ot]w*T well-known timbem are tkUJxt or 
Burma mahogany (Pewfor? AvnuoAfra Ktitk. ), (ttasww [Orewia tUiaefoUa 
VahJ. ) and Tiincomalep woofl (Bwrntu aminmillti RoxVi. >. all of w-hich arw found 
in the Indian re^on. 

The family is repreaentod in Indbi by about ten or HOgeAera of which eight 
arc wxxjdy and attain tree she. Six genera, for which wood specimens were 
available for examinntionv are considorod here. Of the remaining two, Pity- 
mulkr. »am«0(W Thw. “ dii«N{»«a ( BinK. )j ridjaani { Tam,) in a tree of Ceylm 
and yields a strong, tough wood, muclt in demand for axke of carts. TVtdtof- 
jMmum Jhirsfi King is a small to medium-sized tpeo up to 18 m. in height, fbemd 
in the Sicobar islaudB, 

The wfiodfi ipf most of the genera described here, nhow cutisidemblo varia¬ 
tion in their general properties and anatomical stTnoture and can usually bo 
•lepar&tGd without much difficulty from one another. They range in colour 
from pale ysllowiah or junkish-gniy and light brown to dark reddiBh-hrovn or 
chocolate, and M® ’™*y to very heavy { sp, gr. -07 

air-dry) dull to rather htstmua with attractive ribbon figure, fafriy atraighi 
to somewhat mtertooked-giuined and medium to fine-teslurod. They are 
uFiu^ly diffuae-poroae. but sometime may be wmi-ring-poitnis in Erinamrjms 
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and some (rpociea of Qnnoiay and even discinetly nttg-ponma as in f?. pUcsa. 
Pon» unuilJy moderately hr^ or nieditim-aizod to wmall , u» moderately 
luimoroua, evenly dktdbtited except io Q. pUosa, moetly acliUzy and in radial 
multiples of 2-3 or more, rarely in dusters of 3-S. usually open, but oompictoly 
filled with tyloses in Berrifa mid only psmly »o in Ben^ac^! anil ff. tilvie/ol*a. 
Soft tissitee or pnrenohyma predominantly paracracheal in Oreioia, Ennocarpug 
and JStrrya, fomiing nairowr vaaitentiio fiheathjs in 6V<wm. alifoim to alifonn- 
oonflucnt with tendenvy to form iireguior wavy bands in ^rMiocorpiw, and in 
diatinct taii^ntinl hands in Jlerrpo prodominantly apotracheal in Bn^mthma, 
Columbia and Pentev occurring a« fine, closely spaced interrupted or broken 
linea forming a sort of reticulum occasionally tending to bo d i fiii * )" Bays 
mostly fine and regularly storied giving hue to distinct ripple murka in Berrya, 
Brourttlotma and PcjOiioc, while in the remaining genera, vix., Columbia, Efiao- 
rarpua and Greuna, they ate of two dietiuot sLw classea, moderately broad amt 
fine, tho latter only somowliat Irregularly storieil or tending to be atoned giving 
rise to rather laiut and not veiy disttnot ripplo marks, often just a anggestion. 

Key to the genera 

1> Soft tiiisues, mainly vasioentric, paratrachonJ 
tunate or tu atnught or wavy tangential bniids,,, t 

\ Soft tissues predominantly apotracheal, in fine, 
closely spaced, interrupted, tangential linca 
fimuing a rcUculum, and ahto diffuse 5 

a. Wood ring'poTous ... 6Veima (piT™ ) 

2. Wood difftise-poroue, to semi-ring-porenis 3 

3, Kays fine, all atorici] giving riau to distinct ripple 
marks. Wood very bard, very heavy, <lo 4 rk 
reddudi-browu Bttrrjfa 

3, Kays mudcriitely breiui and fine, mily latter tend 
to bo stork'd giving rise to faint and irregular 
ripple marks. Wood moderately hard, 
znodeiately heavy, usually light coloured ... 4 

4. Soft lismiea round the pores mostly aliform 
to ulifomi-oonfiuant, somotimes forming 
iiregnlar wavy bands ... Erinocarpue 

4. Soft tiasuee round the pores, nioeiiy vasicen' 

trie, foimiug a narrow shoatb ... Ortaria ( cotcluding 

0- pUoga and O. 

WMCfXJWM ) 
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B. BayiB, fine* stoiiod, giving dsa to dietinot 

markft ... *BroiBnlotPia 

J*eniaee 


B- Baj's. rather broiul and iinc, only latter aomowhAt 
nrognlarly storied, giving risE to faint ripple- 

... ... •<7oini«6«i, Orfteia 

( G. mictoc0t ). 


1. BBRBYA Boxb. 

A Brual] tropienl genua of trees containing four species, ail of wltich are 
coiifineHi to the Lulo-Halnyan region and Potynesaa. Only one species B. 
ammtmitUi Roxb, occurs in the Indian legiou and is described here. 

8 . auuitonilla Itoxh. L toidifolia ( Willd.) Burret ]—trinoomalec wood. 
rtmi'imy, nwi^onjAtt, ptliVim { Jiurm. >, Aa/»uffa ( Sinh. >, , kamia- 

DKortan, thiruktawimaUai/ ( Tam. ), mftda devadt^ru {Tel. ). A largo tree 18 - 
37 m. in hjuglii, 2-2-B m. in gjrtlk with a dear Me of 8-11 m., often fluted. 
Bark brownisU-grey, rather smooth with longitudinal fiaaures. thin. It Is found 
in the liosch forests (>f i Le Andamans, ami tliroughotil Burma froiu the Shun 
liilhi to Pegu Yomaa and Martaban up in IWW tu. It is also fairly conunon ui 
Ceylon. Though said to be fotuul in Malabar and Travanoore it is never 
there in tlto wdid slate and is probably uidy plajtted. Outside the Imltoii 
region, it ooeure in tfm Philippiues and Cochin-China uud is alwi cultivated in 
the Malay Poriinsuta, rlava, VVe^t Africa an<l Hawaii. 


Description of the wood 
( PI. £8, 168 1 


General propertks^Sapwuotl whitish to light greyish-hrowu, heartwood 
dark reddish to clinoularo- brown, ofton with darker streaks ; verj' tuud, henvy 
to vwy heavy (sp, gr. 0 -7(t-l 82 air-diy ) t rather dull srilh a somewhat oiiy 
feol and a cliarocteristic mloiir when freshly exposed, often showing partridge 
mottling ; slightly intoriorki'd-graincd ; mi’diuui to rather One-textured. 

Cross structure -A difFuiw ponoua wood, (irouith rtMUt distmet to i)ic]J&>- 
tinct, when (liatinct clcariy visible to t he naked eye, dolituited by darker bands 
of fthrotis 1 issue with (.•omparativoly fewer ptuea and scanty soft tissues, Pofhs 
moderately loiga to inoikraujly small, fairly iliatinci t« juat viBihlo to the eye, 
moderately nmncreiie ( 10-20 per mtu.* ) but fcw'cr in the darker bauds of 
dbroiM tisBiic, solitary or in radial inulliplea of mostly 2-3, occasionally 
in timall olustoni, round to oval in nutline, abundantly plugged with tyloses : 


• Fvfktv*. itKMgh fHwVyiwumitio^ «ii onw b« aktiiiviulHd fivu U bv ii> 

luitHl<x:k«l.irBi.-i and K»» prwnJflfllit tWl* maria. CafiimMa k . Baa^y 
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ve«fi 0 l lines not fcij conifpictioua, Imf iliatinct on the lonj^tudiml surfa^ea aa 
light cotoniCfl nr whitusU agaitifit the rlarker hockgriMJnij. Sojt tiifnifs 

cirpnrucAywja mimfl the fwtes anrt alw connecting them hy fine, fairlj' strjvight 
or wavy t.an^rflntlnl handa, diatinct under lena, hut jnat riaihle or Indistinct to 
the ©ye on account, of their oompHffitively dark colour, floyi fin© to verj^ Bn© 
not Tieiht© to th© visible riiuler lens but not slisridy defined, being of only 
a slightly lighter colour than the bsekgrmmd, less than O'o mm, in heiglit, 
storied. Jtitrpk’ marLv present, (mrely visible to the naked eye, distmet under 
Iqdb, fairly regular and welt defined, about $3-37 fwr cm. 

Strength—If is a strong tnugh tunbor w'itb higli ahoek leetetsnoe. For 
strength figures please sec appesidix L 

Seasoning—^For a timlier of ita weight and tinnlnoss it seasons fairly well 
and is not riattally subject to tterious splitting. Surface criidts are, hinwoTor, 
liable to develop especially towards the centre of broad plonks. 

Natural durability^A first class exceptiDiially dumble timber, even in cx' 
posed situatiom, with an average life of over twenty yeaia. 

Insect attack—Only outer sapwiKMl i& subject to borer attack, lUid is. 
therefore, geneiayy removefl during oonveniion. 

Preservative treatment—Not-eo far Ircatccl, but does not appear to require 
any treatment for pmctically all purposes. 

Working qualities'—Difficult to saw, hut machines well anrl works to a 
good fi nish lalrinu high poliah. If llat-sawn jiitlioiously. gives hiiiii.ly ilceorative 
iKianbt with handaoiiie partridge mottling, Thongli Homjewhat interlocked* 
grained, it splita clean and straight in tJie tangential piano. 

Supply and uses-Large supplies are available fn>m Burma, while the 
AntlamanA can. prtihably supply only a small quantity. It is an ideal timber 
whore durability, strength and elasticity are called fi>r, and is, tlierefore, stilt* 
able for carriage and (mrtmaking ( 9 p>kofl, shafts iwid bent parts J, agricultural 
implements and tool handles. It. U a good timber for bnilding and general 
eouatruetioii lUid is also lisctl for lajat building, particularly for luimpans, uuumLa 
boats and heavy oara. It is much in demand for oil'Caaks anii Uatrelfi. Though 
decorative, il is lalher heavy for ordiuaiy furniture, but makes into nice bent¬ 
wood walking-sticks and might do well for bentwood ftiitulure. 

Material— 

aaa Burma (0 79). 327 Biirnm ( 1 - 02 }, 1452 Btimin (0 ‘ 0 .>}, 1420 
Burma (0 00 ), 2722 Burma (O-ftS}, 3US Bumm < 0 *S 2 ). 5275 

Burma i 0 89 >, 5270 Burma ( 1-03). 5292 Bmim f 1-07), 5203 

Bumm (O-Oft), 528-1 Biinmi (O SB), 520S Bunna (O-ao). 5703 

Bimnji ( 1 ^02 )« 
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2, BHOWITLOWIA Rom, 

A tropical AaiatEc gonns tif trees compiiaing abcmt 10 HjwdBs. Of the 
three species knoiro to oocur in the Indiwi region only B, ^ata Roxb. Is dos- 
cribod here as no wowl epedmens were ttvailable for the other two upeoies. 
B. Umaeiala Benth. - Mn lv>dar Bundri ( Bong.) - is a wmal! tree or 

large shrub of the tidal and mangrove foroats of the Simdarbans, CfUittagoog, 
Burma coast and tb© Andnmatw, while B, pelhUa Benth. Ia a small tree of 
Teoafiserim. 

B' elata Roxb.^—etoj* ntajat, mojMre ( Bmig,} is a large tree often 

teaciiing a girth of 3-4-6 m,. found fiequently associated with Bundri ( Jferf- 
titta spp.) in the tidal forests of the Sundarbana, Ohittagoiqcaaxd Tenasserim. 

Description of the wood 
(PI. afi, 167 ) 

General properties—Wood light reddish or grejdsh-brown j moderately 
bawl r modemlely heavy (sp. gr. 0*70 air-dt^^); not Instroiu; irt.TUigbt-grmnfld 
iOid medlitui to Qne-toxtured, 

Gross structure—A difTiree-porouji wood. GrotelA ring* dMinot. 2-4 per 
cm. delimited by diwkor batida of fibrous tsssus. Porea merliimi-sized to timall, 
just viflibla to the eye. morlcrately ikummenfl { 14-20 per mm.*), evenly dis¬ 
tributed. mostly in abort nulinl multiples of 2-1, also aoKtary, lonid to oval in 
outlinp. usually open: voaeol Imos vidbb on the longitudinal mirfaces. but 
rather Sue Mid inoonapicamw. Sofi itwuM or pareiwAyBia not visible to the 
eye. distinct imdor tons, difiuBo to diffuae-aggiegat© and in fttio, cbsely-gpaced. 
interrupbod, tangontjal lines foming an Irngnlar rotioulnra with tbo rays! 
Jfoye rather flue, scarcely visible to indirtiiict to the oyo, but distinct under Inna, 
evenly space«i. fairiv ctoso. forming a rather dull d^kor ooloiued fleck on the 
radial surface, the krgeal about a mm. in height, iiuMtly storied. RippU tnarka 
ppKWit, fitlrly distinGt to the ©ye, ais well as ntider lens, about 30 per cm. 

No data tegarding stnngth, working qualities and other properties are 
available. The wood, bowevert dtwiy roaemblcs that of Penluce and Ptarm- 
pe^um. It is said to bo locally ueod for boama and acajitlin^, and may prove 
soitablo for furniture* ptiinkuig mT\d packing 

MAteriAl— 

IQ&I Chitta^Dg ( 0*TQ )i 


3 . COLUMBIA Pbbs. 

aeon. In Un, IniUn ngn.,. of nhj* only on* O. ffdl. i, 
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liare. 0, fiago(^rpa C. B, CUrka in m Qm^U to ma<liiim-«utod trae of (Jhitts^og 
b[tl-traot« ftud i7wuu«n^4 Plauoh. Is a imiall tmo or abrob of Moz^oi m 
Burma for which iko wood epectniam wore availablo for atody^ 

C. Aoribuoda Woll. [ Colona floribiinda (Kur^c) Cmib ]—( Asm. 
dwitb<?k, nuzgan, petuwwj { Bitriu. % br^-r^anff-pf^ntj ( Kach. )t uniha- 

fhinif ( Kukr )j thaUre ( Lush. ), arlak-pi { Alik. )| kha^^ (Nop^ ). A shrub or 
amaU to medium'Sked ferw up to IB m, in height and tW cm. m girth with fluted 
trunk. Ihrk^ S^Y rough outside, cream-eotu mod or reddish-browu msido, 
finely flbroue» it-12 zam. iiuck. 

It occurs aft a medtuui'isL^od tree in Aastwn gro wing more or less grogiuiously 
in Sibaagar, Nowgong, Luslmi hUhi^ North Cachar bUhi ami Naga hills. Xi^ 
Burma, it is luju&Uy mucii smallar^ ^iih& a slirub or sum]] tree and is found in 
Martalwi bdk and Shun tuLU. 

Description of the wood 

(n. 28 . m ) 

General properties—Wood oaL-meal or light brown in colour i soft; Jight 
[ gr. 0*53 air-dty}; somowliat luatrou^; straight^gramod anri ^nedium' 
toxtured. 

Gross structure— A diffuBo-poroue wockI^ Growth rin^s distinct on all the 
UiFEw eurfacos. sharply dolimitcd by the clarkcr and wry much denser late wood, 
with someu'hat emjalier pores, about 1-2 per coi, Porta moderately large to 
small, some what emalier in tlio biiewiiod, raiher few to modemtely numarous 
( 4-15 pot mm.* )i eirenly diatrihuled, motftly solitary and in short radial multi- 
plea of 2-Af aometimos in small clusters of 3-^ particulariy in late wood, round 
to oital in outlinOi uftuaJly o]ieu ; %'esael iiim diatinol on longitiidinat aurfaoea 
hub nut consplcuotis Safi or par&uchr^fnft not vi^blo to the eye, not 

quite distinct oven tmtbr lena, api>earbjg fine, shurt. hroken lines between 
adjacent rayci, fonning on indh^iiiiot reliculunt. liaya of two distinct size 
dassoHj 1 in mil to mudemiely broad and finei rJie former iwjiimtimes aa wide a* 
the average Bir.od ^>ore„ rhstiiictly visible to the eye and prominent under lens. 
Tow, w'idnly spaced not storied^ the latter visihle urdy under Ians, nomerouDp 
olosel}' spaced atul nomewhat irtegiilarly storied. HippJt wirka pemenb, visible 
to the oye» Imt not well defined mider lenS;, about 25-30 per cm. 

No informat.icjiii regarding stTongth, seasoning imd other propeitios b 
availafalo- The single spcctmen examinotii. however, allowed a leudenoy to 
split along the broad raya* Being soft, ami ftlraight-grained, it should Im easy 
to work and may prove suttable for packing 

Material— 

6410 Burma (0 63). 
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4. EMNOCARPDS Nxsoio xx J. Gxah, 

A mopotypic genus of trues confinod to Soaili tadiA. 

E. Qlmmnmi Grab,— adin fthendj/, lad betide { Kail ), c&tra, eiar, dtottm, 
hafadi ( Mar, )> A madimn-eizAd tree. Awit gtej nr brown, smooth, bat with 
p&iTDw [ongttaduial ckfta, Sbrons, about 10 mm. tbiob. It is fount! to the 
Decoau, Koa3can«iul Kanaraiathe mixed monfioon fonstsoftbe Westozn Gbato. 

Deacriptioo of the wood 

(PI. Z9. 160 ) 

General propertie&—Wood jiale yellowish-brovri ; tnodentely lianl ; 
modoratdy hoarj- (ap. gr. 0-72 air-diy); ant luatroaaj ntraight-gninecl; 

Tnudiiirn ^ta rtnrfttl- 

Gioss structure—A diifuea-poroiis to aenii'ring'ponnie wood. Crmeth 
nA?« dietmoi, doiimited by tomewhat dmisor tatowood with smialler pores and 
a more or bes ooutinuous Itoo of soft tiseue, 2-fl per om. Perer modonttely 
largo to small, visible to the oyo. stomowhat targe in ihe early wood and gradually 
tonding to be finmllflr in tlio JaloiriMd, nioderatoly fo w to rather numerous (S-B6 
per uini.* ), sotuewiiai unevenly titiatnbutocl, hoing usually more numerous lu 
late wood, mostly solitary and ui mdial mulLiples of S-3 ocoeiuurmliy up to 6, 
rarely in Umgeniial pairs or email dustora, rouml to oval in outline ; veesel lines 
distinct on longitudinal surfaces hut not oonspiououe, Sofl tieeuee or patet^- 
chyma Just visible to the eye. distind. under lens, mostly round the pores ih 
haloes" or “eyelets" often coimoct'mg adjaeout pores aiul sumetimee forming 
iiiegulnr wavy bands ; also in tbui taugenrial bands delimiting growth rings. 
Jtayv of two siMs, inodemtoly linuad and Jmo ; the formec distinutiy i-isibb to 
the eye. pToimnont under Ions, few nn<i widely sfiaced up to 2-,t mm. in lieiglit 
but not conapiouous ou i bo radial surfacu, being of thi« same colour a& the baek- 
ground ; the lattor viaiblo only uuder lens, more closely spa<»d, about 3-fl 
between the broader rays with a slight temJenoy towiuds atorind arrangement. 
RippU tnorls just a suggestion. 

There is no inlormalion regunling strength and other physical piopertwa 
of this timber. It is said to be used locally forralleis, liuuse-bu tiding and yokes, 

Mateiiid— 

5378 Soutli TUana. JBombay ( 0*72 }. 

6. QREWIA L. 

I [nolnding Mierocoe L, J 

A large tiopical and sub-lrtipical gemni of ovsr IW species of trees and 
ihrubs, liaving a wide diiilribuijon in Africa, Asia and Australia. More than 
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30 »pocie>e are foind in India of fffaiofa (Bily etx aro incfudsd fiere. Apart fmm 
inLnor variatioas in oolaui, bAFdiucsi and weiglit, the woods described oro mote 
or leBe aimiiar anil caiuioi alwa3n» bo [listtngatabed witb oeriainty frotu one 
another, oaoept for G. pitosa Lam. and G, microcoa h. ( Miwww pontctdofo L> )■ 
The former & Lu^jo straggling shnib, tthaws typically ruig^ptirous atmotoro. The 
tatter tios been placed by Biuret in separate ^lus Jfioooeos L. whioli from 
nnatoinical point of view, axipean to be in order. Besides the eix speoioK non' 
flidored liere. wood epecimens of ortneulata Rot-tier^ 0. popufi/ofta Vohl 
[ O, ttfua (Fomb ) Aethers A ScHwf. ] and O. *afm/olio Heyne ((7, ddntitwM 
Gaertn.) - all elmibtt of odd togjone were olao arailablo for examination and 
wore found to be simiiar in structure to the other diffuae-puroos grewias. 


Key to the spedes 

1 . Soft tiesuee predommantly apotrocibieal, in fino, 
dosely spaced, intormptied., tangential lines run- 
ning from ray In ray ... O,tnierowa 

1 . Soft tissues predominantly poratrenhea], in narrow 
Taaieentric sheaths nmnd the peree ,** 3 

2 . Wood distinctly ring-porone ... ... G.^rilodd 

2 . Wood moetJy difiuw'porous, rarely flami-iing* 
poroue ... ... ... 3 

3. Pores nsu^y filled with tyloses or oholky white 

deposits. Wood reddish-brown to dork brown 
with darker streake -. ■>. -. lUiaefoiiit 

3 . Pores HenalJy open. Wood pole ywllowiah'grty to 

light yellowish-brown ... ... ... *0, alaxtica 

O taetriiiata 
0 oppotUifolia. 

1 . G. etaetica Boyle— bijolnach, phnhunt ( Asm.), pengtanw, 

pintoyo t Bitrm. h pAar.Jon ( Dntta] pAarmm/i, pharmi0<m ( GarhwoJ ), kh^- 
gihriuyjJBbik ( Ouro ), dhamnia ( nlliarua. Oaro bills), bimkit d/iaiatin, pharMti 
( Hind. ), l»ir7Ktn-pAoni/, fsiinV-fofO-pAany, Ihai^-doit (Koch!), dijen^eoA- 
Uiwjhri'Vtatf cfieej^-tAo-Ao^lifA ( Kh. h ffonytr (Kol, ). thaii^rip-4hanff ( Kahi J* 
|:fAar^i ( Kiimoon I»insuii{; ( Lop. perahtiajehh, thnattm ( Mochi.}, dAamta, 
Artsa-dAainm ( Mcrwora ftOB^j-der-so-aws. ihtt-i)^Hff^r-arong ( MUl ), 
phoent C Mop. }, p 0 fo-dA(i«nun ( PatamAii ), dAoirtm^m. fnrri, pholim { Punj. ), 
fumAoo/ai { Sank .Aatnall to medium-sired tree asnaJly 0-13 m. in height and 

60 &0 «ii. in girth, with a dear bob* of 3^ ro. In favournblo localities, as in 

* Qoitv offtm U li povidblfl to iflitingiUiih WlrufI'riw rnroi Ui* oiJiM tv ib c/a amouulr isi tla illghiljr 

ocRftffor KdLtbH Aiid 4|t]Wftrfuic4 |4 d«twer md dtrier buniif whlali thorn 

mthtf provninefttJT «i knt/i^diiaMSmtUcA. fh |i ibo £bHi wimg Ui# Otvwlu 

diHEiboti liA» u>(i u «lio mud LwW Uiw Q- 
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Ajsaca. it Attains a kigir ajsse nachisg up to IS m. in beigbt omJ a!>ont I -6 m. 
in girth. Bart gmyinb-white outsiil*, exfoliating la njctongitlar flAVaa whllutli 
indde with piak streaks, turning hrowa¬ 
it is found in the sub-Hiuiatayau tract from the IadTL<t ea«twanl» to Bangat. 
in Chota Jlagpur, Modliya Pradejih, .4ssam and Surtna e^icendiiig up to 901) m. 

Description of the wood—See page 295. 

z, G. laevigata Vahl iniuiv-rAattr, kyei->tntfnw, fujratot Biitm.), 

< Garo), iatfci, k^tifthsmal, k>Uh-bimta ( ffind.). lAow-tAfem- 

mai^ing-pfnwif. thau lMem-mtirsi, hithfing-M^jia ( Kaeh,). gwffvri, jamnigalk, 
ktum [ Kan.). dit.ng tietp .aai, dkng-tktp-aar ( Kh. h gam friir«! 

( Kol. ), gtiigolhp [ Konkaiu ), thing-Tthap-khir, wai-thtt-te-ihttuj ( KuM ), duh- 
bkimal ( Riimaon \. dfmnmgla ( Lop.). i^kur-aida ( MecU ). rtmpak^immg, 
aemnt^kmgda, theng^mn-pa { Mik.). baLi ( Or ), »tamng jWr ( fJaut.), gan- 
ghthi {Sylhofc), mtraihai f Tam.), fdtpegar, IkegaBe (TO.). 

jxOai { Tharu ). A small to nMxJiliin-aizod tree up to 14 m. in height atu! about 
a metta in girth. Bqr^ dark gmy or brown rnitside with vertiral »ti<nilat<(ui». 
creftm-oolaured uimcii>p thin. 

It is found in tlta outer Himalayaii from tha Janma oastwarxls to Bengal, 
in Chittagong, Assam, central and soathem India, the AmWim^a and Burma' 
oeoanding up to 000 m. 

Description of the wood—See page 3J5, 

3 . G. microcos L. (Microcos paniculata L. { Asm. ). o**r,<M,« 4 r 

( Bong. ).^yai^ya. mgaipt, mjaoia-Apaa.iAuM ( Bunn. J, bokmna. Aow«5ref 
( Gam h iK»pUT>t, hkhta gtda, pipi (Jharoa ), die»g-soh^Jcjiaf,diang-aah^iio,to- 
hadem ( Kh .}, tamh (itagh ), Mia {.lIoL ). hdtup ( Manipur }, (wrffn, pacham 
ahtnd i Mat. }, thettg-pmnSx-arong ( Mik.). Miga. htha-Hrilia { Sinh. J, 
phiaindta { Sylhet), toUei ( Tom. ). Very Tsrjahle in habit, UAuaUv * arnidi 
to medium-sdeod tree up to 12-15 m. in height and 1 - 1.5 m. tn girth, with a 
clear bole of 3-8 m., often fluted, at times only » shrub, £ark dark brown to 
aimoet block outride, exfoliating in smol) thin flakes, pink or roddish onrl filrtous 
inside, about 0 mm. thick. 

It is foi^! In the ororgroBti forarte of the Western Giiats from Konkau 
southwards, in the hills of Assam up to 600 m. in Cliittogoiig, the .tndamons and 
throughout Burma. It also occurs in Otylon, fforiim-Chitia. Java and Sumatra 


Description of the wood 
fPl. 19 , 172J 

pto^i^^Wcrf light i!r.yyh.b,ff b, p,j. 
brown, moderotoly bard ; moderately heavy (sp. gr. 0-70-0 - 71 oir-drv ) * some¬ 
what lufitKuis; stnught-gramed and medium-finc-texturod. ' ’ 
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Gross —A di^iiscHporous wood. GrouA rings fairly ilistmcit, 

ijjiuiJEj vistbb iinly ujuJt^ thu kirui^ doliniit^il by satncswhiit iLen&er anclalightly 
darker latowooii^ 1 to 3 per cm. P(>fiss jn^t vlaible to tbo ojo, modiiini-&i2od to 
amalt, moderat^ely Taw to tiiodaratoiy numaroiiii ( B-20 por mm-* }t eveiily dis^ 
tribuiad, mostly Holitiiry and in rivcUal midtiploi^ of 2-3, rarely in Songer multi- 
pJeii or dii«tc!i% of 3”fl> ttstodJy oral in outlinfi and open^ Soft iissnes not risible 
to t>ho oye, bat fnirty nnder tlie kms, pTodominaiitly apotracheal, to 

fino, cloecly-sj^od, very jouoh iMt^wrpted or broken tangential lines, running 
from ray to ray, ocuOirioTmllj'^ tending to l>e diffttse. Rags appareotly of two 
dzoe. moderately broad Ut fine and vary finoi the former often ju-St vbfibb to 
Uia e 5 "e bnl not very dklimit, }►e^lg of the same colnur as the backgromid, fairly 
widely fi}u»eDd, nnt at all storiod ; thi^ latter barely viaibbeven inuler the bm, 
rather oto&ety spooed mid son lewhat ifiilistiiicfely Btoried. Rip^ marks pre^enL 
fairly distinct to rather faint and inegulor, sometimes just a suggest ion, usually 
aem better with the n^kml eye titan under lens, alHint 34r-2§ jier cm. 

No reliable uxfiirmattQu re^orcLing strength, Hmsaning aiul other propertieti 
in avoilabb^ Hciwevor, tho timber of the olosoty allied Philippine spedoti dea.- 
cnibed by Reya^ nuder IficrcJcoff sigtoa^rpa { Warburg} Bnrretj is reported to 
be " moderately strong ; seawns well but eusceptibh; to sap stain ■ works and 
dikishoB mj wr>]l : not durable when e^posied to the weather or in oontact with 
the ground'^ ami is said to be ttPOfl for gonemi constTuction and ogricraltiiral 
implements. In physical properties and stracturo the Indian timber cloeely 
ra^mblaa Ptemspetm-am epp.p autl may prove scntahle for packifig ooees oml 
plywood. 

Material— 

6203 Burma { 0^71 ), 662? Bnrraa [O-IO }. 

4, G, oppositifolia Koxb. ex Mast. — bahnt, hiAe/, beuktt^ hheTig^d, bhtmoL, 

bivJf. biuTig ( Hind, h hiur (Jaunaar), ( Ktimaon ), dJti)imman^ 

phanm ( Funi- ), htinr ( Pushtu ). A smal] to mediuni-sizod tree, ^-12 m. in 
height wul al^out a meUo in girth, witli a clear bole of 3-^ m. Ii*xrk groy. 
smooth. 

It occurs throughout the north-western. HimalaTaa aecondtiig up to 1 .SDD m. 
and e^tcuiiing io Nc]ial. Tt b fairly liommon in the Funjab iiml 

Dttar 

Description of the wood —23^1. 

5. G* piLosa Laiu. { G* ^avescens Juita. fjh&r^dhaman { Bemr J, 

kirhati ( Koiu ), gursikri ( Kharw'ar J, bibrirund ( MongbyT ), parangan, p&sangmi, 
phionglip pisangan | RajputanB, }, ( Sont. }i harichti ( Tam. kgati 

( Tei. )* A l»ge stragaflmg fthrul? with sharply 3 l<i many angled or con- 
itpicuoualy ttuto^l Ktein. Barh smooth 2-3 mm. thick <m the ridgod 

portions, ebewhere papeiy thin. 
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Jt- fXiCiirn oliiofly iu dt)' mgious of Biluir wJ tho Doootui, 

uoftatling up to 1,100 m. in Khiindeah. 

Description of the wood 
(PL i9, 174^ 

General properties—Woo<i diTided into triangular wedgea dao to the 
liooply fluted or aharjdy 4-D angfai aiiape of tJie stem : yolIowiidi^Lrown; 
niodovately liani ; modoistely Iieavy ( ap. gr. 0't$4 ait-dry); stnught-gisiiied : 
rather ooar» and nnoTfln-toxtunid, 

Gross structote—A distinctly ring-poroun wood. Grotvth rin^ dbttnctfy 
marked hy a broad belt of largo pt^reu in the early wood, 7-8 per cm. Perea 
lafgp to mnail, tmevonly ftistrihutod, early w'ood poitta large to moderately Iftrgo, 
distinctly visible to the eye, mostly solitaarj* and in rmtial, oblique or tangen^al 
pairs; lelowoo*! fauw small to vmy email, vieibk only undar the lem, moetJy 
in cliistare of 8-8 i nraaUy rounded and not infrequontty liliod with tyloees ; 
veewl linos distinot. Ratf» fine to very fine, viiubla only under tho lena, fairly 
oloBely epaoed, the ehortor ones tending to bo storied, tipple markt piesoat - 
vary faint and nrcgular, indistinctly seen only in latewood 

The wood ie not laucb in domand, but tbo branches aro used locally for 
making baskets. 

Material— 

eSDO Chanda {0*€4}. 

6- G. tilUefoUa VahL—dbemae. damnok (Bhil,), jnntnynw, fayatc 

( Burm.), yhofiai ( Oarhwal ), atitiu, baranda la«d, kltasia ( Gon.), dhamana 
(Guj.), dhftm/m, dAnmin. pfiolw, pArtfra ( Hind.), Imtaln, butak, tadnstd, thad/itd 
( Kan.), dhaman ( Khwrwari), kehdm^ru ( Khond ). aArinj, dAi?aa«i, ffimj/er, 
i/oyar, maror ( Kol), pAarrio ( Kumaon }, dAofBw' (Kurku ), dladacAe, 
ortdtteAu I alal. 1, daman, dAoiwmi ( Mar. b iwftAo ( Maynrhhanj), bhangia, 
dktmani, iMomono. dArtranfo ( Or, ), tnm ( Falkonda ), jattgoiat, olat ( Sant. ), 
ilainfmya { Sinh, K cAodacAdli, cAnrtuAi, vmnfn, mti { Tam. ), tihanuM, jana, 
tharra ( ToL }. Usually a niediitnL-ei7.eil fcteo np to 13 m. in height aiwl 1^1 -5 m. 
in girth, with a siraiglit cylindrital Iwlo of 4 fi-fl m. Iji favourabto localitiiM 
as in Malabar, Kanaraand Gooig it Httiuns h targor aiae over 2 m. in girth, with 
a a m. clear bole. Very large trees, howover. may often faiiity at the omire. 
JBorJI: pate grey in young tree*, iterk or blacki><li-bnown in old trgm. cougb and 
fibroaa, peeling off in smalt flakes, 1-2 cm. thioL 

It >3 found in tho sub-HimaUyan Uncia from the Jumna to Nepal thmiigh* 
out central ami southern India ascending up to t,200 m. and is rather oommon 
in tho Westem Ghats, particularly, Cootg and Wyiiiuut whom it roaohes its 
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best de^oloirment. It ikbo oocim in upper Buram ouid the low eomitiy uf 
Ceytou E>olu^ 400 m. 

Description of the wood —See below. 

Description of the wood 

{ Greiria Cr* and (L ^ 

( PJ, z% no, 171. 173; PL 3®, S75I 

Genersi properties— Sapwood pal© TuUowioh^wiitto to ycUowiaJi-grey to 
light greyirth-brown in 0. digtinot from Lhe hoartwooil^ whioh tw 

loddlsh-browu to brown with darkor colaurad streaks ^ wood piUe ydJowiuh' 
grey to light yellowish-brown in otliers with dLAruotcristio darker ^txmfc^ in 
O* ; a snmllp liglit peddhdi-lironi:! centre wag obgorvod in on® gpeeimon 

of 0. 4 ^pofiHfolia ; aomowhat soft to tuixhrrat-cdy liard and light to moderately 
heavy {©[>. gr. 0«50d}»Q(l air-dry) in 0* but mcKlemtety hard to 

rather hard and moderately heavy to heavy (sp. gr, 0 ■ GT-O airndry ] in others, 
dull, somotinies with a faint smell mildly su^vativeof teak in Q. lifioe/olta, but 
fairly lustrons m others with a somewhat unpleasant odour in 0^ 
especially when fireehty cut i fairly straight-gTalned and medium bo modiiuu-^ 
eoar^textured in O. tlaslica and G* fifaf/diu. and modiuui-fine to rather line- 
textured in G- and G* oppoitUi/oiui. 

Gross structure—AU are diSuge-poroue woods with occasional semi-ring 
iwrous Lendimey in i^ma ^specimens, particularly of O. HHm/otifi- Qfmnih rinff* 
difitinct, dehmited oirhor by narrow ^ light coloured hnus of soft tisnio tis in O. 
ta€viyata and (L or by denser and darker lata wood parti oiis, which 

ufton tibow up as disbinet dark^oofoured sbroaks on tbo luugibudlnal surface as 
in O. fhvftka and O. iUin^fotia^ [wr cm. fairly dintinct to just visible 

to Hie oye. moderately krgt? or medium-dixetl to small m G. dn^ioi and G- 
folia ut&uaiijamalL to very gmall In G. taevigala mid (L oppo&iHfoiiu^ mc^ly 
muderatoiy few bo inCKlemtoly iiuuiorouH ( per ntm.^} inti often rather 
{20-30 per mm.*) in Gh orpp^Miiifoiia ; evonly lo aamewjiat une^'crily 
cliatributed. mostly aolitaiy or in diort ractiELl multiples of 2-3, oocosiunikUy in 
dusterft of 3-6 or more, ofton round rather thou ovai tn outlins, usudly opou 
except in <?. where they are filiod with tyloses or chalky wiiite 

deposits; vessel ltne$ distinct In G* idasribM (uid G. iitu^fotiat f^tnowhat 1^ 
disilncb or just visthlo in O- iMvtgaiu and G, oppandii/tdi^^ Sofi tU&ms pre- 
dommontly parotracheaL visible under Lho lens oa narrow v oaicfuitrio Mlieaths 
or haloes round the pores, sometiuifei also with a little diffuae pareuchyiiLa, 
which ifl iciiistinct or barely liaiblo even under Iw^, os Ui Q* dmlim and Q. 
iiii^foliA\ also usually forming fairly distiuot narrow layer delimiting tho 
growth ring ?5 in G. hwpfjtala iteid G- oppositif^iti- ifays appartmtiy of twii aiie 
classes, moderately broad to fino and very line* the largest in the fonuur ciaa^? 
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vigiblfi to tho ihs latter vlsiblo only uudor [tints, fairlv wide apart to nither 
olosdy spaced ; Utti small raytt wmparAtively few with just « ictiulaitcv to 
atoriod arrsttgenient iii G. fitiaf/oHa, and iadistiuDt or sfiracwhat inegulurlv 
storiod in (?. elasiica ami 6^ iami/fotit. lolativoly imioerous and dhttineiJv storied 
in O, oppositifolm. Hipph marht jirveimt, iliia to thu atoriod nii»ng«ment of 
amall raya and tujigttndinal obmtnts, rathor faint and indistinct, oftoii Just a 
miggestion in G. (ifme/olin, qioio distinct in the others, partioolarlv in G. opponii- 
/oliOf 35-4S peor cto. 

Strength—Excepting 0. lim^gcUa oil others have been toated at the Forest 
ttescjirch Institate, liehra Dun. For strength figures please see appendb; 1 

Seasoning— G. j£liae/»fiVi ia a muderately rofi^tory timber, though liable 
til aurfoce cracking ami eiid-spLittiug during air seowoning. fkinvcrslon of logs, 
tiooii after felling and i*ropcr stacking under :$tiode give goml rtaulte. The othor 
three species also have a tendency to develop aurfaoc erackii and eiid'eptite, 
wliilfi (3. datlica and fJ. (atm^n are very liable to warp as well. In all 
green eunvurtiion and npen'Oteuking under cover are recommended for satis- 
ractony resulte in air season tug. 

Natural durability— 111 e UuiIjct of fJreu.'iei Utia^olia, though reputed to lie 
very durahJe in the open, was found in aetmJ graveyard toftts at Dehra Dun 
to bo only moderateiv durable, with an average life of (J years, the mniinmm 
being 5 y«ani and Uie mazimuui juHi uiidor ID years. Tha others are not at all 
ilurelilo in uirposed situations, but fairly so under cover, 

Insect and fungus atlacJc—Newly felled logs of <7. tilifft/oliii are liable to 
he nttnekEsd by shot * hole borers - X^tbonm noriut ojnl Jf. ieMite^m Wek, 
wbilo iLo iiapwoml whou moirtly dry is subject to powiler {io<^t ^lamoge. All 
the ftmr iiinlwre wlu-ii ilry are liable to Iw attnckefl by the Imrer beetle - S(ro 
Toatium Itarlmtitm Fnb, Besides sap rot. i-amied by Srhi^phyltutH cttminim* Pr., 
white apongj'-ret due to Ditfd/tlta Jtaidda L^v., ami GatUHlrrmn applawtimn 
(Peru, ) Pat., ami wliite tot as arftitili of attack liy Pimmit ftt^lvo 9 »« Lev., have 
lieisi) recordnl on G. fiYnu/ofiVi. 

Preservative treatment—HeartwothI of G, iiiiacfoiin fe refractory to Iraai. 
nitini, irttkioii Iwiug »ecoMar> Air 1-2 cm. pemeiTailou. The others'should be 
more amenslile to treatmeni. 

Working qualities—(7. tUiaefaiitt anti C7. daetico presani no dUficidiy in 
sawing and machining. They are both easy to work and finLih ami lend then)- 
sehfea well Ui turning. The fonnor can he poefed though not an oconomical 
proposition for plywowl- G. opporiti/uliu in somewliat difficult to saw and 
work with hand, wiiile G, laevitfidu docs not finisli to a good surfiuio 

Supply and uses—By iar the Jargwt supplies of 0. iUiatfdio («£temafs) 
are fretu the eoutb mine - oliielly the (Vug and Kjmare foroste of Sivswre. 
Moderate srrpplioa are avaiinblo from the north xans, whife the cettral *om! 
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could fiupply smalt quantittos. Tlie timbers of other iJntcia spp., also often 
Imovm as and are avajUbte m fur quantities ftom tlw norlit and oasi 

zones, while the supply is mllior limited in the uentral and zones. Being 
strong, etnstie and tough . tlAnmoft ( 0^ tUiaifolia ) is used eztensiToly, where 
those qiinHties axe caHed for, an m agrieultnral implonients, axO'lieU'es and tool- 
haniclles, picker arms, obis* for shafi?, felSoea and spokes in cart constnicdon, 
motor- Sony bodies nnd btiiWB, camp furniture, mUitaiy tent-poles, golf shafts, 
biUianl cues, etc. It is also suitable for «rennral construction, parfacularly for 
door and window Ei%inee, carriage btitJdiiig and fumitiire. It has been tried 
and found very suitable for both slack and tight cooper^e, bemg excellent 
for cement barrda and making really good beer kogs comparing faTOurably 
with those of English oak. With pro|»r precautions in awacming and aelection 
it might do for rariotta types of shuttles, bobbins, pinis, reds and textile mil) 
acoesaortoH. G, tla^ica boitig dmost ns strong and perhaps as little tougher 
could perhaps bo aBCri with aatisiiictory lesrilta, for most purposes for which 
0. iiliccifotvt has been found suitable* According to Troup, O, oj^togitifalia is 
also iucatly used for shoukler poles, axe handles, bows, oats and other purposes 
requiring tougimees and elsticity. <?, lumpatfl, which is somewhat lighter and 
softer is not of mnoli commercial value otoii locally, hut perbapa might be triad 
for cheap turnery, cement barrels aud rough packing oases. 

Material — 

0. elaxlictt - 05) Darjeeling taiut ( 0*07 ], 2325 Dai^eeffng terai 
( 0’77 h 3)20 Bmina ( 0*77 ], 5579 Slwaliks ( 0-66 }, G05I Motiebnr, 
U.P. ( 0-00 ). 0052 Ilehra Dun, tl.p. ( O-lt 

0 , Imvigatu - *835 Dohra Dun, U.P* i 0*50 ), 6250 Dohia Dun, U.P, 

(oeo), 

ff. oppositifatia - 164 Sainj, Simla ( 0-73 j, 6061 Dohru Dun. U.P. 
( O-70 ), 

(t. tiliaefoliti - 188 MniidJa, M*P. ( 0-76 j, 1)60 M.P. (0-8B). 1253 
Ganjam ( O OO }. 3818 Oanjam { 0*88 ). 6723 Kauaia (0-73 ), 6763 
Kanara (0-73 ), 5878 Baipur, M.P. (0-76 ), 7497 Madras ( 0‘76 ). 
7498 Madras ( 0*69 h 7499 !itadraa f 0*79 ), 7503 Madras ( 0*71 ). 

5. PEJTPACE EUsw. 

A tnqnoal genus of about 15-20 speciw of trees eonfined mostly to Sfolaya 
and Burma but doos not grow in India proper, Two sperJea occur in Burma 
and aro df^ribed hero. The woiHiA of these two speoiee are very similar in 
appearance and stmctuie and camiot be distinguuihed ftom each other, 

t, P. btmnaiuca Kura—Burma rnabogony, tbitka* koehUt kaihUka, 
takothet, thetlui. thiikn ( Burm. )- A very large, tall tree reaching in favourable 
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1ocaJiti«s o height of about 4(1 m. with a ctear bote of 20-23 m. and a girth of 
of lt5-2*5 m. tt is foiinil in the tropical forests of Surma, in PviniiiBim, the 
Pegu To mas, Martaban rend Tenafserini. 

Description of the wood—$ee'below, 

2 . P. griffithir K i n g— ihitlsalf., ihUtio ( Burtn* )i A large, mneh bititretaied 
tree of the forests of Tavoy in lower Burma, 

Description of the wood—See below. 

Description of the wood 
( Pen/fliff; ^amianica and P. (ffifUkU ) 
tPl. 30 , 176} 

General properties—Sapwood and heart wood not aharply defined, graduall v 
(uergitig int«* each other; wood nsuallv ligliL reddisti-brown, turning darker on 
expos lire sometimes with a yellowish‘grey tinge; oiuderatety hard: usually 
modorately heavy (sp. gr, P-55-0 74 air-dry), hut sltghily heavier in P 
ftiffiihii I rather lustrous often showing ribbuu or roe Sguro when quarter-sawn i 
usually iiiierlockad-groinod and niedium-tcxtiired, 

Gross structure—Botli aro lilffuae-porous woods. Gff»iMh rinj# fairly dia- 
Eiiiel to mdiatiuct; when distinct usually demarcated by darker and denser 
latew'ow]. Hocaaiofially also ky « Bomewliat intomiptenj to mom or Lsss conti¬ 
nuous Hub of soft tiaaiio. 3-fl |wr cm. Part* nifxJeratoiy largo to snmlJ, vieiblo 
to the oj’e, distinct uitdtM- lens* modorately nitnierous to numerous ( t !-32 por 
mm.* ). evenly ihsirihutcd* mnstjy solitary or in radial multiples 2-3, occasion¬ 
ally more, or in aniall chistors, round to oval in outline, partly fillet! with tvloseo ■ 
veasol lines dist'umt on tiio lungihidlital surfot'ea, but not oonspicuonii, Soji 
fiasanr not visible tn the eye. ilistincl under lens os fine, Ught-ooloiited closely- 
spaced intermpted or dotted taugontial tinea connecting adjacent myp and 
fonniiig a net-like eiructurD with thorn, also difFusy and scattered : ocoaaionaiiy 
in Homo what iutorrupteil to more or leas continuous linos doliniiiing spowtli 
ringa, J?»y« fine. Indistira'b ur not viaibto to the eyo, diatinet under leiLs, oyenly 
and rather closely spaced forming Jow but dktiucl dark fieoks on the rmlial 
surface loaa than 0 5 hud. in height, prominonlly storied. PippU marka 
present, very conspiouoiM, ftiattucl to the eye ua well aa under Iona. 33-30 
per cm. 

Strength—Both P, burmatiim and P. griJfitMi havo been tngtod at Dobra 
Dun. tho fornior on a limited scale, as only ji small eonajgnmimt was avaitahls. 
For strength figuros please see appendix 1. 

Seasoning—Thltka is not a roftactory timber to wason, with no marked 
tMideiipy toward# warping or splittmg Though raihcr slow to diy% if pro{KTjy 
stocked and protected it is reported to air season without much difficulty, ft 
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cuui allio be tel In a^fctiBfaototity with little dogrado other thAii ^lighL 

teiidenr.y iti thmk aod warp. 

Natural durability—Bvth itre vary durable imiler cover aiid dumblw 

in 6x{>osed giving jui aveitgc* lire of 13-14 yeara in act.iml gmveynrd 

at Debra Dim. 

Insect attack—Tho wood of both the dpeni&s appeam to be littile liable to 
insect attack. Noua of the l^^ spocimona in the Dahra Dun wlleotiorj diowed 
any ioaect damage. 

Preservative treatment—Tests earned out al Dobra Duo, show that heart- 
wochI of tliitka is refractory to trautment, lueiaiiui being sieoeaAar>' fnr even 
1-3 otn. petietration- 

Working quail ties—Tlittka isoiifly to work ImUi by baud and with madiinm. 
HoweTCT, due to interlocked-gram atid the consocpient tondenoy to picking iip^ 
quarter-sawn boards require some earo Ld brlngiiig to a good surface. Tbo 
timber i&km atain anil potidi walk ^id w ben ijuarter-saw^ii gives a handsome 
stripe oi too dgun^. It has also fairly good muling, serBwing Mitl glueing pro¬ 
perties. 

Supply and uses—Considerable suppUi^ of Burma m&bogany or thitka 
iumamca ) are available from Buj-ma^ the chief port^ of extraction 
Iff^ing Haiigoon. Moulmein and Tavoy* It ia a high quality timber, similar In 
many respects to the true mahogany ( spp« 1 of tlie West BulLee anti 

South America. It is osctreoiely decorative w hen judiciocudy sawn^ and is idoalJy 
suited for high cla^ furuiture. cabinet makings interior fittings anrl iiaaetliijg 
and makes up into good walking sticks amt oiatheiiiatical iuatruments. It m 
used in boat-bnitriing particularly sampans^ for planking, gun whale, etringena,. 
masts ami oars. It has also l>oon tried on a stuidl scale in railw'av coaches 

V 

particularly for repair work and appears quite nui table for iJie purpo^. Tlie 
wood of P. ^ffilAii closely TOgembtea Buima maJiogaiiy and though consittemNil 
rihghtJy utferior to it may be used for practically the same purpose^. 

Material— 

bHrmnnko - 280 Buma ( 0 64 )p 803 Burma ( 0*53 h ^16 Burma 
(0^70)p HSG Burma (0*03 ), 3015 Burnia (0^05), 3fi0 Burma 
6704 Burma (0*65), OHS Burma (0*70)» 6293 Burma 
10-60 )* 7000 Burma ( 0‘60). 

P- grijjiihii — 6385 Burma (0-74 ), 703i Burma ( 0-72 ), 7082 Burnia 
(0-67). 
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20. ELAEOCARPACE AE 

'fhis fatnIJy ift plAoed by «onia boltuists mxdor Titiaeeae. It conaiiHta of 
about 7-10 genoia and over 120 spooioa of shrubs and iiuos. diatributod i» Idio 
trupics and stib-trupitr^ of buth bha old amj jjow world. Tlia atiabninjcal 
etmutiire of Uie wood of the geuora lieot-ribfxl Lore ia dtatinct Ox>m that of the 
niirfceae and justifies thoir being treated separately, 

Tbf family le not of much ecoitamio value, from the point of view of iimbur 
as welt as other products. The fhiits of some species of Elatoaarpiu ( S. serru' 
tut L., E. ItoxU, E, mramvi Hatti. and JS. ^urihiimAm Blume) 

and AritU^elitt are edible and may be pickled or oaten in cuiries. The hard 
tnberclod stonee &om the fiuits of E. ganUrut Roxb., and £. ivimtttMae Roxb. 
arc cteanwl and poListiod and used as beafls for rosarus, needdacee, bracelefa 
atul other omamcutal objects. Tlw fruits as rndt as the bark and tlie loavea 
of a nnmber of species of Eh&xarpus are of medicinal value. The three genera 
Etatocarpat, nnd Eehiwxtirpiit jneld timbers of bKsd impnrtanw only. 

'White or silver qiiamlong' (Etaeocarput gntndia F. ir. M. and E~ IdiUmii 
P. V. M. ) and 'blush cairabcan* ( Sloa-nea awitrfdit F. v. M.) of Australia am the 
best known timbers and are used for decorative and stained cabinet work. 
Though the Linibeis ate ntosUy soft to muderatcly hard ami easy to work, some 
spediRs i>r ^fooucri &OEa the ^Vest Inrlios prodiiw very hard, veny boavy and 
Strong timiter known as '8luane*a graeu'heart’ or break-axo*. Tlio Aiiat raJ i a u 
'ebony-hBSft of CaiFtL*i' obtained from Ekuticnrput buncrajlii F. v. M. et Bail 
is also viery hard and heavy somewhat toaombling ' lignum vitae'. The wood, 
of the South American A rM^ofehVt manpu L. Her., though too aruAli to be of com- 
niordal imjrortaooo, is said to tiesetnble basswood. 

Only two genera, EcA,iwirH*put Bliuue and ELaeoetttpus L., aro ropresanted 
in India and aie described here. The woodti am moetJy light-ooloumd, soft 
to moderately hard, light to rnodemtely heavy tiiul easy Ut work. They are 
feattiiVNl anatomicaJly by small pores, wiiioh are usually in radial mtdtiplesof 
2^ or more aud by rays of app4uviiily of two i<i 2 je 8 . Soh. liHsciea are uot visible 
even imdor hand len^ ia EcHinfOcarjntt and some specimcsiis of A’/tieociarpiM. 

The two genera have so similar wood Ihat they can not alwaye be sofjarated 
with Mirtointy by their gross structure. However, the pnaaenoo of a somewhat 
continuous hue of soft tUsuo dehmitiiig the growth rings in many spoeUneus 
of Etawcftrptu, eon'ea to distiDgntsh them from EcAinacarpat. The Jattei also 
bee a somewhet smaller pores and a liner texture. 

1. ECHINOCARPUS Bletke 

A pi ns.l| gmiu.4 of trees contaoung about a dosten species, confined mostly 
to South-East Asia and Australia. Five species are known to occur tn India 
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of wliidlx tlirco are described haro^ E. atenmdiocMW BetLtb. ^ Ifu^tota ( M i|gh ). 
aairtwladdi t Mechi), 6o»f ( Nep.), is a vary krge tiw of Bhutan. Sitkiio *u»ri 
kills of Martaban and TouaaBttrim. white E. teJrjeitfwwjrBunth. - /rubor { Lep.), 
hatatf, ntne^ ( Nap. h te a tnedittin sazod Itj [m;gc tree of Ebtitait, aitrH»i and 
Kkasi hills from 600-i,2(H) m. For both these no ivuod samptus wero avaiiahte 
for study. Tlie timbore of Lhe three spoctiea studied uto prnetscally KimBar 
in all respects and cun not. tJierDfoiB, be distiagiitebed from cue unotbot. 

1. E. aasamicus Bentk (Sloanea aasajnica Itehd. et VViJs. 

ftMM-oaiiii/ (Abop), tKtfidor-ieadoi, jaba-hitt^, pfiTii-hinf/oti {Asni.), #tn/u' 
«ta ( Gftchar ). fojAea^Jtan^ { Duff. J, pfuiitfUng ( Knki), sftnrnf ( M»chi ), 
pAotiff rottg-arony (Mik.), jfibe lalar (Miri h thivff-pfak&ui i Tij»peia), 

is a raodBsately largo tree up to IS nt. in height and over ( 6 ni. in girth, often 
buttressed at the base. Bark blackish to greyteli with whim blomhes,' fairly 
smooth, thin. 

It is a ooinmou nee throughout j\df<am o<!oujTmg more or less gregariously 
on river banks. It ia eiIso found ia Sikldui. 

2 . E. dasyesrpus Bench. 1 Stoanea dasycarpa { Bth, > HoioaL J-/aboI 
( ihfflg,). U-ii-ktittg, /aW < Lep. ). (/obri, [/otrio ( Nop.), is a Wgo tree, with a 
etnu^t but buttn)i$trod trunk. Bark ilark groy. 

It grows at elevations from 1.606-2.460 m. in Bhutan and Bikkiin in the 
eastoni Hinmlayafi and also occure in Khasi and Naga hilts in Asaain from 
I*l00-I |600 m. It is %IbjD fomid Ln CHiuib. 

3. E. sicun Blunw (Sloanta siguji K. Sehum )—is a large tree of Khasi 
hills and Burma, found growing at eJovntions from 000-1,600 m. It also 
ooDUis in Gainbodia and Java. 


Description of the wood 

( S<AiruiCarpu» wsamicut. B. dojiycarpa* and S. ) 

( Ft. 30, 177 ) 

General propertle^No .folonr .iistmetion bet^oen sapwocid and heart- 
wood of any of iJm specimens eiammod ; woo<l cream ooI.iur,«J (o tight ydlo wish 
^ to greyi^-bfown, =^motimes with pUikish tbige, often diecoburod with 

0.41 MHjiy); liwrou. .ill, Ji^bt alv® ita* , 

stTnight-giainiHl; rather Bud and ovon-rertunHl “Waco . 

Gross structure—A diffuBo-porouii wood. (Srau^h i- j 

cated by itacker oojmirod bunds of donaor Jntewood filjraa, p^Tcm 
small to very small, indistinct m iho ovo iiimJamtnfv- n ^ ' ** 

«*3*' 'l'‘<.«l“n<»l. inijally wlitarr m in 

^ hn^ iJicojii^piDuoTm cut ju^t 
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vTfiiblfl on the longitndiiiflJ 8iirfiioc«. 3of! /i^«r not vifiiblo to tbo or stki 
under Itiuul Ions. Bau» apparontty of two typeft, toodwately biW to fino 
and (ixtMnwJy fiiio, thn faniveff Tisiblo to tb© eyo, few anii widaEy spaced and 
tlio latter indist inct to jtist visibb tinclor hand lone, very ulowly s^iacod. 

Streneth—Nona of the timbws has boen toatod for mocbanical BtraiVgtb. 
Tlwy are oe a rule soft and aonxewhat weak aswi appear to be of tiio Hatno olaas 

as eemuJ. 

Seasoning—According to Poaraon and Brown, the timber ( fi, dn^t/carpus ) 
stains rapidly and Is eomewhat liable to warp. Grwm conversion and open 
stacking as wall as kiln seasoning aw reoomimwulfld for good msidt** Tlie same 
remarks will perhaps apply Uj the other two apootes deacribwi in this book. 

Natural durabdity—'Phe timber ( B. doaywrpiw) periahes rapidly in 
eipoeed sitoations and La only moderately durable imder oofVBr. 

Insect attack—Freshly foiled logs of E, d<x»yc(trpug are liable to attack by 
shot-hole borera. 

Working qualities— Easy to flaw am! work giving a fairly amooth surface. 

Supply and uses—Only limited auppliefl arc availnble locally in W. Bengal 
and Assam. The tindiers ana al! UMsd for planking and packing oasos. 8, 
dasymrjyus bas bowt tried for match maanfacture and foimd fairly aatiafactory 
for both splintn and boxes. 

Material— 

E,t^am{cu^ - (1800 Burma ( 0*43 ), 1348 Lakhimpuc, Assam ( 0-33 ). 
' 7602 TLabhimpur, Assam ( 0 34 ), 7820 Lalthimpnr. Assam ( 0.-33 ). 
F. liosycarpiw - 094 Darieoling (0-Bl ), 6131 Bengal (0-60), 6U0 
Darjeeling {0-46 }- 
E. jiptiB “ 6636 Burma ( 0*01 ), 


2. ELAEOCARPUS L. 

A taw ranmi <lt t™* compruing woU ovot • hiillJ™! iqiocioa the nmioritr 
of ,hi=h w rti,lril.ule.l in the Indo.Mnieynn resion. n» senue, liewe»or, 
1. eewd ot^er . wide «w l»ing Jeo n.pn«nrt«l in Mndngn^. ^In., 
Coehin-Chinn. tin. Philippine.. Pennn». the P«:ae mtand.. An.^e and 
Nan XonianJ. Abnnl 25 .peeio. onour in the Indian region nf which 13, 
for which wood epeeimeil. were nvnitahto for .tarty, are inelnd^ here. Ezcept- 
leg minor cnrietion. in eoionr, hiwdne» end weight, the woo<l.oflho».peciM 
ate m>l distinguiflbable from one another. 

T E braceanus Watt^A amaU tree with warty bark, fonnd in Naga 
hill, niid kiiMi. nnd .Iivmtta hillsin Amam op h. l.[i«0 m.. Manipnr and Knohin 
hilts in upper Burma. 
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j. E. femigineus Bedd, ( E. recurvatiw Caraat ^-wfaWiJW ( Kan. A 
mediiiin sirocl tree about 12 m. In lidghfe with a claar bole of 3 m. and a girtb 
of about 90-1S0 cm. 

It o«!Ure m the foraats of the Western Ohate» m tlie Nllifirfa, AnaraaliuB. 
Pulnev hills aa well aatho high blDB of TravMioore at 1,80(1-2,400 m. 

3- H. flofibundiis Bluiue-icIpAoi, ja^ ( Asm an<J Bang.), 6a«flAin, 
mai-imtmm-pnn, thi^m (Biirm.), badar fihang { Kaeb.). rtm ( Kuki), 

(Manipur), oic-hi’niaingAi, fh«ng'l<»^entf‘iir<mg ( Mik.), kc^ng (JTop,). A 
modium-ai»tl tree usually 9-13 m,, oJear bote 3-1^5 ra. and about 00-150 cm 
HI girth, but some times op to tS m. and a girth qf 2*4 m. 3^k gieyiah- 
brown, vertically Sssured often with horizontal wrinkJes, 

It is foimd in North Bengal, Sikkim and Assam, up to J.600 m. and abo 
occura in Chittagong and the tropica! fomats of Martaban hiils and Tenasseiim 
in lower Eiirma up to 900 m, 

4. E. ganitnis Roxb. [ E. i^haericus ( Gaarta,) K. Sebum, \-ladiirm- 

ating ( Abor. b riidui, tndm\, rvdmhh ( Asm.), rudnaJ-Aj^i { Bong.), Judrith. 
Hdroi (Garo), ndrak, rwdmisA { Hmd.), '( K!i, mn-lha-tnu- 

ttiflSf ( Kuki). trJwm-arong ( Mik. J, horagi tjMnif ( ftfiri). A inedium^ized to 
largo tree attaining a hotght of al»ut 18 m, ( cleat bole 0-12 m.) and a girtj, 
of 1*2-1 5 m., uiuaJly buttressed at the Iim©. Bbtjfc greyiah-browti, fairly 
smooth with alight reticulate fiss ures, 9—12 tnm. thick, fibrous insido. 

The tree is found in Nepal, Assam. North Bwigaf. Chi^ong and Tbmw. 
senm and also grows in htalsy Peninsula, Java atmI (hlobes.' 

5. E. iacunomis WslL —btdahi ( Bunn.). is a modium-sized troe 
1^16 m, in height { dear bob 3-fl m.) and 90-120 cm. in girth, but usually 
with a crooked trunk. £afb dark inuy, somewliat rough and striated. 

It b widely distributed in Burma in the tropical ovwgroqn and moist 
upper mixed foraste of Pegu and Martaban down to Tanasserim. 

6. E. IsnceMfelitis f Asm. }, hangUri. budaJfJ ( Bunn. > 

»hiDkytu> I Loji.), dieng-tchihyltam ( Kh.), (ioirwAt, ftAidms (Nop ) diatg- 
9fA-lyngka (Simteng ), is a large true up to 30 m. in height ( clear bole 0^12 m l 

and 2'4-3-7 m. in girth. Btirk gro^i^-brown and wrinkled, outride light red 
And inside. 

It ocoure chiefly in the eastern Himabyas Irom 1,800-2,400 ro., Khari 
bins, Manipur aiul Tmuisiwrim and also found to some extent on the Eastern 
GkfttA. 

7. E. robustm Ho*b. t E. tectorius ( Lour,) Pbit. Hpoflonofci {And¬ 
amans ). hitara, (Asm.), Kminkya, hitfahmtK, kytngdum, maUim, 






tautmtfff/i ( Bdrm, ). bot-raumltf, gon/jtnai, ra^tm^ ( Caro ), &e)i*-JkAdiV7*l?rof- 

phnntj, mvga 'fifuinff, songntn^’bnjJuimif ( KattH. ), liieMjf jaitrf, dieoif-^iuttw^ dien^' 
MA-khyUnm. ( KL. )■, chfMa ( M^gli ). th«ng~phrang'ti-<iTonff ( Mik,), lefei-fiAi- 
rhing { Naga J, tniradfii, Upim ( Xcp. ). A nuidarote-aiied to faMy LiTg^ troa 
12-lS m. liigh and (H) <nii.-l -8 m. in girt.li, nfloji biiUivasod at tho baso. 
liiitk gtaoniflli grey and fairly amootli in yaiuig stenoa, bnt roiigli and warty In 
older treed, fibroud inside. 

It w fuuiid in the oadtem Himalayas up to (JOO m., in Sikkim and Korth 
Bengal, anil aJsn in Assam, CJiittagong, the Andamaiw aurl the Malay PouitwuJa. 

8. E. aigpsus Boxb.—{Aber and Miii), bar-<Ao^, gut^ 
rMU/a, phnl-champa t Asm, ), sanX'w-nnnii ( Duff.), tmkhi-^~phak ( Oaro ), iwa* 
hn-*H phan^ ( fC^h.), iadatg-^nung-ATOitg ( Mik. ), nuflde^* (Nop. A large 
tree usjually l.‘»-34 m. in height aud about 1-8-2'+ m. In girth, bnt may aome- 
tiiucE attain a height of Sl> m. or oven more anil a girth of a-i luticb aa 4-3 m. 
Barb grey, rather ^ootb U> isomewhat striated or uriiikled outeido. A-^ mm. 
thick. 

It is foond in Afutam, Chittagong and the tropical forests of Pegu Yoinae, 
and Bfartaban in Burma. 

9. E. serratus L.— eAoti{i<Hidc, kumbanff ( Kan. ). tsaro^niotw, atUla'kara, 
valitt-bara ( Mai, ), bfiroi, i^Tawmrtim, olan-barai (Tam. )i A modinm-ajawl to 
fairly targe tree op to 18 m. in height and about J -S-1 -5 m, in girth. £ark 
darit grey, wnootb, innetr l>ark dork brown fibrous, d-ltt mm. tluok. 

It occurs ebiefly in the eroigreen forests of the Western Ghats up to 1,600 
m. from North Kaimm sDiitiiwards ami is oLw found in Osylon. 

10 , E, atapfianos Gagnep. Syn. E, »tnpt&e Kun — A medium-«us©ci tree 
nf Aiaam and Burma. 

11 , E. tuberculatus Roxb.—tAu/flii, dfimt/ij, badanibala < Kan.}, ammab- 

karam, bttdfoLihatn, ksda roai. nagsara, lutmdi, pilaAi, ptUattihi, rudrobaham 
{ SlaL ). mdftiettam, rutilmirAim { Tam.). A luge tree 

about 2+ m. iu height and 3 ■ I m, in girth, butireseetl at thu luteo. Barb dark 
roloured, inottlai and rough ontaide. ydlowish inaido, 

It is found commonly in the evergreen forests of the Western Ghaita and 
adjoining hilb in Bombay, Madwa, Mjrsoro. Ooorg and Travaucore-Oochiu up 
te 1,600 m. 

ra. E, vanuma Ham.— tantk-ifm-<mn$ [ Abor and Miii}, lAndroffe, 
bhtidruksJta, ffariffma-iAirin^, niganBtwii, poren^, ai«/lTHW, taUcalj/ ( Aam.), 
^ngmu-cktrijuj ( Gant). dienif-ri’tem, dtentf-ain-artA { Kli, ), mi>'«Aoba ( Mik. 1, 
( Naga ), bhadtax ( Nop. ). A fairly large tree up to 16 m, in height 
Olid about !■& m. in girth. Surt grey or brownish-grey nooriy smimth or 
lightly fissured- 
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It occm* in the enTKBimalayaai fcratt ftnm No{>aI caatwafdii 
“Op to 1^00 m, anti is aht> foumi in Assam ami Chittagong. 

13. E. walUcbU Kurz—(amo. ttxiso {Btirm. J. A large treo in. 

highTPithaclcarbofooro m.ormoroamS agiiiiiof 00onj,-| -g m. jBarigiovisb- 

brown, raUjier amooth, S mm. thick. 

It is fountf chiefly in tho eng foreala of lower Burma, ftom Martaban down 
to upper Tfliuuwedm and altmg the l>aso of the pegg Tomas. It ako oooum 
in Goalpara in Assam. 


Description of the wood 

( Elaeocarptui hrticeanvt. E,/tmginait, E.jlorihnndtti, E. gamtrta, 

E. factmoeue, E. lancta^olivst E. rotm^vs, nigotus^ E. gttratvg, 

E. ttapfianw, E, tubeTfxIatas, E. ixunntui ami E, ioallichii ) 

( Pi. 30 , 17g-180) 

General properties^Wood whitiah, pale straw to ereykh-brown to olive 
occaaionally purplLsh grey with a pmkkb tingle ( E, ; heartwcod 

ot«eirvod onJy la two sperimans of E*. rofriajiiw and E. lubenulaivt, darker than 
the sapwood, well defined [ soft to modnrately hard ; light to moderately heavy 
(sp. gr. 0*4<M).T1 air^ j; somewhat lustmuit. sfcraight*giaimjd to someuUt 
curty or wavy-giainod, floraetimfss giving rise to handaome flildle-back figuKt. 
( E. roirtutw and S, hibtrctdatits ): medium to fine-textured. 

Gross stnicture—A difFiiuB^jioTmiB wood. OTouHh nngt weU <fofiued to 
industinot m the aamo Bpeeiea, aometuniMi in tho same specimen j when distinct, 
demarcated by denser fibrous tmsuo or mora or Itm eoutinuons lino of soft tissue 
or both. Pores modofately large to wnal], feirly distinct to jost viaihb to t(io 
eye, moderately few to nnmerems ( 5-AO per mmA), mostly Holitarv or in redial 
mtdtiplos of 2 to 4, Bometimes more, up to 7, rounried to «>val in outline, usuallv 
opm or ^«»ly filled with lyJonos; vettse] lines vifiihte on the Icmitmiini 
fliirfaajs fairly duitmct u< inwinspimjcjns. .%/> faujv iliatlnot to India 

tinct, when dfatinet, foraitiig a fine mote or leas oontinuom'line dcliniitW the 
growth rings. Eays apparently of two rizee. medium-sized to fbu.* and ox 
tromelyfine, the former iort vmblo to the eye on the and surface, widely emced 
ami tho Utter yisihle only with tens, niimwomi. doaelv spaced, Pith 
ubeerved in n nnml^or of speoim^d. 


Stnm^—Only H. hitemibfhu b« bam t«.la| m the Pomat Ramroh 
Inetiwte, »ohi» am. Poremeutlh «e>in« plemuMoapp,,,.)!^ I 

Se«.i.ing-Not .m«uU to «MO„. Ihomth B.JmsiKU, ,„d B. u,^. 
/^«u»«e^botb.Hetoo»der.ok 

.t^rofti^- hot th. 1M(« i« mody m«»r.tibl. o, ^ 

«p«dly tf k^l iu V cooremlm, ^ ,mj«^ 

an^iumoiideil. Mn memlmis ofiBMU timlorduwld aleo give 8»ti,*elMy 
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Hatural durability—Not dxmliio io exposed situatt<nis but fairly eo aader 
<»ver> 

Insect attack—Both aiuJ converted iintber are atiooeptihlo to attodc 

by tdiol-hote and pin-hob borers. 

Preservative treatment — No teate have been cacried out but ahoruid not be 
diffloidt to treat. 

Working qualities — Easy to saw, vorkiiig to an oven innfaue without 
difficulty. Aooording to 8wain omL Boas, ‘white quondoug' (sp. gr. 0*44- 
O-hO } of AaatraJia pfoduoed by E. graodis and E, kirtoaii hulda mdb well and 
tabes gluee atui stain eatlafactonJy irhJlo idaaight-grained tUnbui is ideal for 
banding, I'he Indian species balug siniUar may do oqually ireil. 

Supply and uses— Excopting B. iuieretdedtM supplies are ILmitod uud ^ 
available only locally. Modemto suppliee of B. tubetonUtltlfi are available 
the south zone, while the supplies of the same timber &om the west emu 
are limiied. ’Rw woods arc all locally used for planking and tight packing 
cases. Chrdully seTeoiod figured stock of tome epeoies, ohowittg fiiltUe-baok 
(oottlinjz, should prove valuable for decorative furniture and cabinet making. 
E, itncttttfcHtis and £. tvhcrculnivt have bean tried fur match manuiatrture and 
found fajriy satisJactory. l^m the Andamans linve pooled and sliced welL 


Material— 

B, brauanu* - 6824 Burma (0-5B )- 

/erruyinous - 6124 Ootaoainund ( 0-71 }, 

£. jlurt^undus - 6686 Burma ( 0-68 1. 

S, gtmUrM - 4878 Sylhot (0*46), 5524 Darrang, Aasam (0*40h 
5541 Kamrup, AhMud ( 0'40 ). 

£. locttnasus - 6608 Burma ( 0’03 ). 

E. bmceo^ofiua - 368 Darieeliug { 0-57 h 6132 Bengal ( 0*56 h *11® 
Barjeeiiiig { 6-53 }■ 

£, fwAuafus - 581 Darjeolinja torw (0*57), 0056 Balugan, Orissa 
( 0-63 h 7813 jVndanuum ( 0 63 K 7831 Andamans ( 0-66 ). 

S, mtjosiui 6730 Burma ( 6-64 J, 7131 Burma ( 0-S6 ). 
cemitvs - 4613 Travancoro { 0'49 ). 

E. otapjioaiifl - 6261 Tavoy, Burma { 0-66 

E. htbirotiiaiva — 6135 PoJghat (0*47)j 6743 Biirnia (0*46), 7683 
Rdghat t 0-60 J, 7636 B- Kanara ( 0-48 ). 

E. ecmmna - 4887 Assam ( 0-42 ). 

E. fvaUiehii - 66M Burma ( 0*66 h 
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fSLASSmCAHON OP WOODS ACXX^BDINO W 
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( Wlidi b otianurter is ii^usUt prossut in s genua ot npucuM, tiia tiamo ia 
(irmteii in mmiui i W Graquent ueminanoe w mftjciAt«>d hy itaLica ^ 
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”B. nepiJoiiBii? 
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•r)aineUia 


•PjtfloarU 
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CamelUa 


Htjthiocarpus atpina 

Einy^ 


MATiB^mia gagei 


rv. 
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XanthophyUmn 
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* «im|-rbig'PainE»tft typr. 
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VESSHJf IS tOSO HJIDIAI, SlULTm^ ItO (T|lAtSS=H CKWiftf j. 
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Poccil/nt/tUrvn 


vn. VbSSBUS Df OBUglTH CTlAUfa 
Aww* fiirinom 

Sr seritaijlot’*! ( 8 „ floriltmul* ) 
VaUfrin 


y ffl VsssBLB ts riJUiB-UKi PArrHRXfi 


lierbt^riH 


fX. VbSSW^ SOJJTAfty 


AtUieHlOt 
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CuuelliH 
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X. VssSn.'* 1.V ULDSTEflR 
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XI. pARBxrrrwA co^m^KW or t4Mniiiiftl) 
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.VlagnoUii. 
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’PabBJ^CKYMA DTFFtJSB TO DIFF UOT'AOOMEOATB 
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Ixnux Woons 
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XV. R4M3iiH^!IIA 

TO uiro^M 

Biilanoc»7)u>i 

Grewift ( exdutling miofocioR) 
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XV,; PABKKOEfYHA VASTHMITtWC TO ittfOBM—( *50)1^ J 


Petitociiw 

3m acaphiger^ 

•PooeilotMiinwn 

Tamarix 

Shorea 

Vateria 

caiDpouiulAift 

Vatica 

BalftttocarpiiA 

XVI. PARBirCHirMA OOSHiraST 

Parwkona 

Berrvm 

Shares farino^ 

EriiUM»rpui> 

3. gratiasinm 

^jKoncintn 

8. ttunbuggaia 

fJopea 

Kat/ea 

YVTT. PaRKKCKYMA BAJIOHI* 

8i ooiomta 

SteffCoUa ai»tA 

S. fitJgeiu 

S. oocdxten 

8. popttlHblia 

Berberis 

XVUI. IUm co?wiccrorjB 

8. eamponulata 

OoociiUts 

8. guttata 

GoniotiwtttmUft 

S. om&tH 

IfiJtuffiP rtMsftwifAvaTirt 

3, rilbaa 

Orophea herandm 

Tamarix 

Sawtujn 

Dnotia longiflom 

Stenonlia Angtutifotia 

8ah$iO(xtrpag 

XIX, RtPTLB MJITIKS 

Hibteous 

Benya 

Hopeu ^obfO: 

Boinbax 

Kydia 

BrowiJ<w» 

MaAsonia 

Volurnbiff 

PMitace 

SriadtndroH 

pterospermum 

ESriolaana 

Sttfcniia 

<?««»«» 

Theapesia 

HtriHefo 

TUL. 

LoHOTTVIJlltaL ODM OAJfALa 

Anisopten 

Vateria 

Dipterocarpns 

Vatioa 
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ISDLkS WC»OD8 


XXJ 

BA]«nocarjiiui 

Gapp^ris 

DioticaipuH 

Hmiiem 

Hibixuf 

Hopen 

U^rdriM. ciiowfr 


Cadaba trUbUat^v 

CorciituA 

Bombax 

ErkHtotiibnon 

Kydi^ 

Nccttia 


Balono^carpuA 

Borrya 

[}iDtLcar|jiifet 

tierilten 

Hopea glabm 
H. Ahki^keni; 


LoKmitmitiAL QUM ~ cokccuttkic 

BftFdiiidiorea 

Fastacmf^ 

Sborea 

Taiica 

XXLl. Radim. orrai cAifAta 
Ochronarpuii 

XXPL Ikcujobd psijoem 

Macrua 

Niebuhria 

XX1V+ Wm 1> UniHT TO VMBY ijntr r 

Oohtoma 

Satrranja 

StorciiluL (exdiulitig' 9, lUata, ii. few- 
tida aurl urefts ) 

Onotia latifotbi 


XXY. Wood imir iiisAirY 

a* wightiaim 
Mnstia 
Oohrocurpu^ 
Poecrilotiouraii 
^ottA obtDda 

S, tumbu^j^ifua 
Scolapu 
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APPENDIX HI 

CLASSmCATION OF WOODS AOOORDINO I’D USES 


A<JBlCI7Ij.T(rBAl. mlfLBOTNTS 
{ PJoughs, ytsikm, liaitowa, oto. J 


Berrys ammoiujla 
Omtoxyloa neciilblium 
ErinDcarpftts nimnuinii 
Eciolaetxa cftudolloi 
Flsoomtui app- 
Gmwia spP‘ 

Haritierft spp. 
Homalimn epp- 
Hopm odoniita 


Miiiusa app. 
Ptaitftoma stuvu 
Pterosparmum epp- 
Sohimu ^raiilohit 
Sboiaa obtusib 
S, Tobu&tA 

S. talum 

ThMpeelA fxipiiltiiM 


ItiTTSRY 3BPAiM.TOTit'» 


MitrtwUa app. 

BbaMU AJf» S«A:ST5LLUfOS 

See under Hems® Imililiuii 


Horitibn epp. 
Hopea perviflor* 


Auiiiupt«T& acnpbula 
Bombax spp. 

DUIenia spp. 

Dipteroca^uit epp. 
Eriodendroa anfractno^uiu 


Anisoptera iic&pbulii 
Berryu unnujimia 
GalophyUiiin fcpp. 
Heritiera epp< 
Hopeaapp. 


Hiasiku3 

itesua ferrea 

Boat bituju.vu 

(a ) DugoutA 

Hoped otloratft 
Fentocnu) auavu 
Shuma robitata 
Stonnilia epp. 

((•} OuU 

Pterottperunuu iipp. 
pentaoe burmanica 
Sageme* elliptica 
Thespeaia populuoa 


1 imu» Woom 






CatophyUmD spp. 

Romalhiiu epp. 

DiptODoarpuA 

Bentaoe bannanicA 

HcfitjfliA app^ 

Sageraea 4]IUpti<»t 


( d ) Gar« 

^.MophyUim spp. 

Miliiiaa sjip. 

Diiteiua spp. 

SAOcopeftalmu tiomfliitosiim 

DijFterocarpaa spp. 

Tlukspesia populnea 

Grtpria spp. 

Valurin indka 

HfiriticTa spp. 

- 


Botmont AW shcthms 

Oievia tiUasfoUa 

Saccopetalum spp. 

Mit^belia spp. 

VaticA spp. 


CaJuphyUum spp. 
DiptenKftrpna upp. 
G&nrinid gpeckwa 
HeritisTA flpp<. 
RopeA upp. 


BniTKiBiS 

Me^iua fanoA 
PAraAbutAa ntellAtA 
PentAomie skavU) 
Sborea app, 


Eriodendron wa&actwnsjiTn 
Ochronu tagopas 


UaiiiiArA ispp. 

Ropea pornllorA 
Metjaa forrea 
MilitLSA app. 


Iferrya amniomlla 
Cappanfl aphyllA 
Cyatiiocatyx tiiArta»»iiieiJJ« 
lHpt«nic»r|nu spp. 


Hoovet akd njjiAm 

St<!miltA omatA 

Caki« 

( a ) ArU and huitH 

Peatacmo auavit* 
SlioreA ubtofiA 
S. rubuata 
3, talim 

f b ) FfttaiA and wKitla 

Grewia tiliaufuliA 

HopcA odoTAta 
MitT«phoTA spp, 
TttBspwla pijpiibea 


AhI'UXUIX Ill 




BalaitiocaiintA utUin 
Benya ainiuuiiiita 
DipterocarpiiA tubeiTOlatTiii 
Giewia tUianfolia 
Heritiera spp, 
fioi»alltim spp. 

Hopea parvidon 

Bvnya auuuoniUa 
Eriolaena {^doilei 
Grawiji tiliafilbb'a 
Eferitiera spii. 
liopcn odiirata 


(0 J Shap* 

Mofnia fcnea 
A£iiiuj$a vetutma 
Ftotacina snavii- 
8a(;oiaaa sp|i. 
Sitorea spp. 
Thf)!q»aia popiibiaa 

id) Sjiakef 

Milium spp. 
Mitr^pliura sipp, 
SHorea mhivila 
TlKSspesia popiiliu'a 


ijOorvKAux 
(«) 


bombax spp< 

Grevia spp- 
Stichelia champa<» 

Benya ammonlUa 
Grawia sppi 

PtntsrroBB akd 

Benya animomUa (lientwood ) 
Galophyllnm ^p. 

OtiDetua oxeelsa 
Etaaoearpua spp. 

GTewIa tiliaefolia < bentwood ) 
Dlanglietta 
Idanaonta dipikao 
SliobeUa spp. 
hlllinifa vplntina 

Hounx 


Drjf 

Sacwpetaltiii) ttiuiuiicosQiu 
Stioiwi rohusla 
Stefviitia monf* 

irw 

ShonMt nihaara 

OiUtiSHT MASrXfl 

Fentace huriniuiJoa 
ptorcwpennum epp. 

SaccopotalumtuinentowiD l bentwwHl | 
Bagumoa eUiptioa (lieatwiKKl) 
dhorea assamica 
Talaiiina npp. 

Thodpo^ia popolitca 
XyJopia parvifolia 

0Crn4>li!O 


I rt ) CetJiBtf 

AnisopWi* obloaga WptercK-arpus spp. 

A* Bcaphola Eohinocarptw spp- 

CalophyUBm epp. G>™K--arr!la «lnrata 


iKDlA» WOOIM 




UOTTSB DdLDINO— 

( a ) Of-Uiny—l could.) 



Talauoui 8pp^ 

Miolietla upp, 

Shoriufc A«satnii9i 

Valeria indiea 

( b J Flooring 

Biil4noc;ArpuM utilize 

Hiipm Kplh 

OatDphjrlium spp^ 

Milmsa s^p. 

l>{ptein>oarpiif^ spp. 

ShoTca app, ( oxoept S. 

[ c ) Pcaf j? 

H4U&tivrAriiUji iitiliii 

Me^ua femm 

(J^lophyLlum 

PeiitAcme $uaFi& 

Eiirj^a spp, 

PoeeilijjieTiroTi mdioiun 

TlAi!t>urti4^ 8pp. 

i^hcirea fipp. 

Ojn^eaurdia oiUimta 

Vatifia ipp. 

Hoiiiti&iiit sj^- 

mAcnipitylJii> 

XyWniA longifoJJum 

Id) 

UaUuim^ikrpiiij utUi8 

UibiKfTus u)ai3rc»phyEliift 

(?AlophyUfuii ji])p. 

Kayt^ih :spp. 

ErhuicArptm titmmcmli 

Shr^rea spp, 

(e) Gtntrfd 

Aiii«riat^i|rjjia iua4mH^4ir]ia 

MAii80fiia tlipikw! 

Btirrya arumi^tiLlIii 

OclLft:icar[>i4ift longifolnu 

Bmvrulawtft^eUt^^ 

0, aiaTncFONi^ 

Tappam ^pp. 

Parasborea etcUata 

(!!aacaria spp. 

Ptflfospemium upp* 

Ctaioxyia£^ jiierufoUiiai 

Scliima waUiehit 

OiJJetLui app* 

Stercnlia foetklii 

EricilAi&na 

8^ urefwi 

Garctnin spp* 

Tcnuttroeinta japonica 


t^iumgjauA 

GnfwiA tipp. 

VaticA Hpp^ 

Hydnocarpcu alpma 

Kydia uaUTina 

XmiihophyUtiiu spp. 

Maki^k 

rfiiSa AW UAJliiOUA WOKK 

Haritiura tfpp. 

PeiiTAeme stiAvi# 

Hopeti ifpp» 

jSlKircA npp* 

Meftua fiftmA 

S. fobii^ ( fefidafe for i 


Affsjniix in 


Hatches 


lloiikbkx insigiu) 

Mifhotia Bpp. 

B. malabvicum 

Polyalthia spp. 

Echinocarptia dnaytsiirpiiu 

SiotculU alata 

E1ae<K!ar|)Us limccuefolius 

S. campanulata 

E. tnb«rciLUkfcDs 

TamktogeiuHi kundi 

Hydnocarpus wight i&iir 

Kydia catycina 

Vat^Tia indjca 

.Uathematic’al lysraoMEHTs 

BwtwrU »p]i. 

iIan£M>iua itipUwf 

Burya e|ip< 

Pontftco bumiOTica 

Gordonia. ohtosa 

PittGsponmi spp 

Holictcties isora 

Pnlyg^lA Milkta 

Hyd&DoarjHttt slpiun 

Magnolia campbeltU 

Xylopiok parvifolift 

Mine work and m phops 

Dipterocarpus indimifi 

Chorea tobuirta 

QfiriticTa spp. 

talura 

Hopea parviSoni 

Mesiia famia 

fi. tomhuggsJa 

Motor ia>brv and eos isodiem 

Cdophylluni epp. 

GrEnna ciliacfolia ( fur iwut parts 

Dillenia. itullca 

Sageraes spp. ( for bout parts ) 

D. ptmtagyiia 

IHptenKarpuB spp. 

Xanthophyllum tlaveaccns 

Packing cases 
\ it ) Light 

Anisoptem oblonga 

Gmwia laovigara 

\. Bcaphiila 

Kydia calycitia 

Bombax iufiign^ 

itteircalia Mlata 

B. toalnbarimm 

canipatiulata 

Columbia flotibunria 

S. villosa 

CulleDia exoelwi 

\^atcrta iudkra 

1 h 1 UciavK 

Oalophynum spp 

Milinsa 8pp> 

Bnkmia spp. 

Polyalthia spp. 

Diptorocarpus maciocB/piih 

PU‘fosp(]rmuin app. 

Dipterocaqiua spp. 

Shorra aBHamica 

Michelia spp. 

Tataoma spp. 
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iHDUJi WOOUH 


BMnbax maUbaricum Micholia c|ianipiM:;a 

OdJknia exo«lna H, 

Ekdocarpue tobercalatiu Schima waltichii 

Kydia cahoina 


A«l«iiaBtigma macmarpn 
Berberia spp. 

Bomb&K hi«a<rnft 
B. matabancuin 
('ihit>ada ^[p. 
li^malliA app. 


Givwfa 
Rentiers app. 
Ropaa par?Tfloni 


Galopbylhini tomentoauni 
C. wighttanimi 
Colkiija oxcelaa 
Diptorocarpua app. 
Heridaia minor 
HomaJitinl UttnantiHouii 


PZN‘HOL0KBS 

£iir>'a ^p. 

Goardimta obtuaa 
tte!tci«rea jsora 
Hydnociupiu 8]^, 
PitUMporum app. 

Xyloama tongifiiliiim 

PlCEVK ABltS 

Saooopetalunt tomaiitOBiuu 
:^$eraea olltptioa 
Shotea robiiFita 

Ponsa 

Jd«saa £eirrea 
Foodilonouron indienm 
Shoroa aasamica 
8 . lobuflta 
Vattca laiioeacifolifl 


fujitWAy auupvfis 
{ n ) Ttaatai ( with or without juaiakin 


CfiUimta exoaba 
T>ittBnia «pp. 

Dipitarooarpiia ttpp. 

Ropra app. 

Kajroa awamica 
Uagimlja eampbaUU 

ih) 

Hopea odotaU 
Meeua fbrvaa 


M* ptarocarpa 
Pioocilonauron imlicuin 
Polyaltbla ajmianim 
P- ptoro&pftirzDiuii 
Shtirea ajtaan iira 
\'atica Umoeaefolta 

Untnakd t aU beari j 

PoDtaoitw auavii 
Shorea robtista 


Anwn>uc lO 


371 


lUll^WAT t’AIUUAU* AXn WAOOW ftOlUlINO 


Berr^yu HtmiiutiillA 
i :jilo|jhj’lliiiu «pp 
DtptrmcorpUK npp 
Uopiut u(U»rAtA 

illix 

Brioiaojia iriuidollet 

Hop«a Bfp- 

PoecUcuuiimMi iiKtHriuii 

m 

Smi- 

DtpibiocArpiu Hpit. ( Btagu plftnt } 


AlJchi’liA Bpp. 

Hliuhwi rolHisi* 

Sboi«A robuiita 
S. tumbujggaitt 

DVijjjrsri 

Shoreik n>bii6tft (idiitblug buard for 
gniili ItjadiJlg, keel blocks, sliorie*, 
et’o.) 


SpQKTiyo aBQtnsiTE^ 

\ a ) ,ff£Quinf CKC 

(irewT* Sacwpeialutn 

Polyaithia fragratb* Sajfprtoa ellipiin* 


Orevi^ia 


{ 6 ) Cfiek^ 

fragraUK 


Mlltpttoa 


f c i tad* 


( d ) Golf d tttp 

Gt^ia eiftstica ( shafts ) I • 

Q. tiU»folla < > S»ger»wi elliptic!* ( i 


( e) So«t» 

Marwoni*ciild(«^ Thaspesi* l»piilti«* 

Mitivu veliitin* 


TbstT fOMS 


ilalophylltun spp. 
Growl* tiliaefoli* 


Eteritier* app. 
Shore* nibust* 
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licsiAiF Woods 
Tool ajJcoLBfc and nzLVJDi 




Bertwris «pp. ( for kokri Imodie# ) 

Horitiora «p|)« 

Berrya wknuniilln 

Kayea l1f)ribiiiMj;< 

f^pparis sjip. ( for mntAl toi^U > 

Mitiiii$ii Tetutiiia 

(.^ftiueTllu Mpp. { fot* AfttfLii toolii 1 

UitrotihuiH niaiDgayi 

{ JyallLiK-4]yx nmrtiibauicnt»9 

S«gnnu>a fllliptica 

Givwb 

•ShoFfiu robujrta 1 for axee ) 

G. oppoaitifnlia 

S. taliiM (liir axett } 

G. tillac^folia 

TtiempoMia popidiips 

Toys 

rAXVKD AJtTlllLXS 

Atiua«i1ett ftagraiiE^ 

HytlUiHtarpuii nJ|iiuo 

■forberif! rtpp. 

<Jchroii)a lagopuis 

Bombax ItLffigni^ 

Maguolis app. 

B. ntalaijarleuiii 

ManglietiA app. 

r,^labii intlicA 

Mitibalia spp. 

(^aineliui Kpp. 

Myricuia gerttiaaica 


Pitlosponiui spp. 

t]mtji4^vA religiosui 

Polyalthia app. 

Eriofiemlnin atafrwtutMuni 

POlyguJa nrillata 

Ifonlaruji i:il>tu4a 

Py'nuuiria cftninlliiuiJJnra 

tfolictnerei? Lwra 

P. aurrata 

Hibbcuj* tikaortfphvlJiiA 
ii. tlliaceoua^ 

Tatnanx spp. 

Vv^’SMBa 

and I'LYWOOO 

Bainbux ii^cg^K^ 

Micbfitia app. 

H. malabarictim 

pDlyaltliia spp. 

fJalophylluiu app. 

Pteronporfnnin ncvrifnliiiiii 

CiAlIettia 

iSchima waJliobii 

DiUetib npp. 

■iliorca asgaiuica 

Diptctncorjiti:} iridious 

8t«rcutb app. 

D* macmcarpiid^ 

'I'Slauttui app. 

Kydia caJjr^cdiui 

V'aDfria i»dioa 

MngiHkiiji fipp. 

Mangiiirtia jupp. 

Xylwpia panri folia 
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APPE?!D1X IV 

LATEST (’HANGER IN NOMENCLA^TItE OP THE SPECIES 
DEALT WTTH IN THE BOOK 

*Varn« tfiww in tU ftfloJt »«»«* 

Fttr^eM Bdtani^f 


On^xniMCBJJt 

Deiimn saniient<aa L. ’iretracwa iisintiai {Umr.) Ho<jg!. 

DilSii* valetiemm* Kun D- 


MAIVVOLIACEAX 


Michtilia cathcttrtii Hk. f. S Tli. 

M. oxwlsa Blum*’ 

TataiiinA phelkicarpa Kiltii 


AlciinAiudm cwthcartii I Hk. f. A Th,) 
Dandy 

SI. (ioUflopa Bach, Hfuu. ax DC, 
Sflcholia hailliMui Eniil & G^gurp. 


AySONACVAX 


MiUiiH* tecto^ Hut«hiiwaa »s C. K. 
Farkia^ii 

Poly^lthia andamiwiit-fl Kun 

V, Bonth & Hk. fa 

l^agnui^ BciitSi & Hk- f- 
P- longifotiifr Beanth A' Hk. f* 

P* Bexith & Hk, fi 

P^ Bmtb- & Hk, f. 

84ccop<*ta)itm Hk, f. ^ 

Tli. 

ft, TiiigtticulatiJiii C. K. Cp FU'clii-'r 

ITjionii Hk, fp & Th. 

l\ Itiiigitlor* Hnxlj. 


Saccopetaltini terUiiiiun ( 

ex Piirisinsoji) CbMtCKfiee 

P. {Hk- f. fc Tb.) Hk- ft 

Til. 

P,* ( Bosh.) Bedd- 

P. inkgm^ ( ) Bedd, 

P. lojo^oluk I Soimorat J TJiw. 
p, Bin ^fft-T Tini { H k. r. ft Th,) Hk. t* ft Th* 
P, nubcjtpwi ( ) Tbw.. 

MiliiLsa \ Hoxh. ) d, ftinjuLoir 

( Op H, f^p 1 

J, ftmulair 

8. iaitrifuliA ( Gf^- ) Blftitflr 

O aTiAfig A IjitifuJift ( Hki ft Th. ) Pinet 

A- Giigjwp. 

nosmOfi Iniigifloruft ( ) ftikff. 


BerbDriH CTiirUfiA Royle 

Is, jiuiialetida 


BBBBtBl DA t*XA'B 

B, IX^: 

Hahoiua nepank^iis IX!. 


274 


Woods 


Cadaba iodica liiinik. 
C^ppatis aphjlltt Itoth 
Cappaiis <th'Dri«ACa Lamk. 
C. luxrrida L. f. 

Orataeva roUgiow ]^m. 


^iohtihrfa bneatitt JX'. 


Gappabidbab 

C. farinosa Fcmik. 

C. decidua Pax 
C. etyloaa DO. 
d zoylameii L. 

This name cefe» to a PoTyaealaji 
spock» uhidi is dMiuci rrain tlie 
Xudian epeuea. There aie twu 
difleront plants in India which may 
he considered aa diatiitct apeci^ 
Tlwy are:—C. aurvala Biiah.-£Iam. 
and 0. odora BitDtl.'^Kajn. 

N^. afietola Dutm 


Flaco ctbtiacbab 


Aatcrlaatiigma moemoarpa Rftdd. 

Floceuitia rotaphracta Roxh. 

F, ramontchi L* Hentior 
Hylnocarpiia wigtitlana Blumo 
Svulupui rhinaiUliem C’lns. 
Taraktoj^os kurxii King 


Hydnocarpiie macrocorpne ( Bedd. ^ 
Warb. 

F, jongTHinie ( Lour,) Haeuauh. 

F, indica { Btum. f.) Merr. (in part ) 
Jl, laurifoMa f I>cnn.) Sleum. 

S. maCTophytia { W. & A:) Ok®. 
Hytliiocorpus kurxu ( Eitig ) Worli. 


Tamarix articiitatn Vaht 


TAMABIClA.CBaB 

T. aphylla Laiuu 


Octtipe&ab 

GaloidiyUuin !tpectabib Witld, 0. emtUttri Hurm. f, 

C. wighttanmn Wall. 0. apotaluro WflW, 

OuhrccaqniK ionpifulias Bontii. & Jibuiittiea longifritia Pt. A Tr, 


Hk f. 
tttiuneneiiii T. And. 


Maimuea (KaiueneU T. Anrbr». 


T^ibacbab 


('arntdlia ilnipifera lour. 
O.thnLiuk. 

Eur}'a eymplticma Blnme 
Sohiina a-aUiobii ChoUy 
Tenutroemia japonlca Tliiinh. 
T. penangiana Ghnlay, 


C. iuRai Wall. 

0. (tinaniOs ( L. J O. Ktze. 

E. wraairolia { D. lX«i J Kohmdti 
8. walUchii (IKJ.) Korib. 

T, gymnonthora (W. k A.) Spmgui 
T. wallichiaiia Ekigler 


MaLVAt'BAl 

'rhospesua popohnsa Coma T. po{m]nea ( L,) S<ri. 


ArrEnnix TV 


£75 


Bo1I&ACAA7HA> 

Bombas liwiane WiUl. SalmnUa iuaigtm ( W*1L ) SoltoM. At 

Emil 

H niftlabaricuui IM;. Satoalia maljilwriw iW. > ^ 

EculJ 


Ihtrio riboilitiim L. !>• biuiw Mm r. 

Eriortotulrtm oiitr»icbutw«m IK?. e^iba poulaudra (I.- J Oaortij. 

OoiirooiA log«THi8 8«. (loliromti ( Cat. ) Urban 


I^wncipuriiiiiiu glAbre»wii±« 

A Am. 

Slorculin akta BoxU. 

8. cajiipannlata Wall. 


8rKRCi;UA(*BXS 
Wight P* tliversifotiiiin IW. 


PtorygotA alata { Koxb. ) H, JJr. 
Ptcrocyinliiiini tHiotoriiiin 4 Blimtv I 
Mcrr, 


8. ooloroUL ttoxb. 

8. fnlgenB Wall. 

8. ;tuApbigera ^\aU■ 


EimibujA oulonita ( KoxU-} R. li?. 
Etytliropeis fiilgena ( Wall, ox Mast, ^ 
Ttidler 

Scaphittiii waUioltii Schotti Ik EndJ. 


Benya attinVoitilla Rvxb, 
Cotiuiibia iJoribtinilA Wall. 
Grawia laevigata Valil. 

G. microoos L. 

G. opFpOftitifolia Roxb. 

G. plloxa Latu. 

G. poptiUfoUa A'alil- 
G, Bnlvifolia 


TiLLAjCEAB 

B- ("OKlifoba ( Wtlld, > iJiirrot 
ColDua florlbunda ( Kurx) Craib 
G. glabra Bluttk* 

Microvo.'f paiiicalata L. 

O. uptlvA J. R. Drunitii. 

G. flaverivonn ■Tiis!i. 

G- ( Fotvfc, 1 Aiwliwr*. & fiohwf. 
G. ilaiuino Gaettn, 


Kl Jk BQCLVRP 


EchliMHsarpUH asaatuLoiw Boath. 
E. liaBycarjras Bonth- 

^laeocarptta fcmigbiOtts BwW. 

E. gtuiitfiia Roxb. 

E. robustu» Roxb. 


8loattoA {k§siutuoa Rehd. \ Wlb. 
8loanea dAsycarpa < Bth. ^ HeinsK 
E. rociin atuj} Comer 
E. tiphaonoua ( Qaartn.) K. )9cliiuri 
E. tccloriiia ( iiour. I F«ir. 
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^ 
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marginAl* Knrllfr 
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ffiiwiftfl WiilL 
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mj 

xHH 
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Si 
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S<i 
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16 
44-4S 
44'4S 


FjbOV 


AtAlAlltlX 

HalutocJirpQ* 


^nvlp«Uokjii Tbw. 


li«* rt<i King 

ntiliAfiDdl 


Buiihiiiift ipetilfle 
BerbediblAUii 
8«fbani L, 
jingiUw W 4 U. 9 * 
KflStlttA DC- 
RstxticA EoA -# 
conuin fkijfU 
9yduni Hiiyk 
nopiicnsii f^traiif . 
vmc^nAL. 

BtnjA fSfliU 

■rrtTwwiftU . b 

ewdUotof WIbl.lBiMPrt 

BvtuAiii '-* 

BfltElUMA 

BimbnfiA |*ruiifn *« 
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